


Work-in-Progress for the St. Juliens Creek Annex Sites 
Ecological Risk Assessments 

Historical Background of Facility 
The St. Juliens Creek Annex Facility is situated at the confluence of St. Juliens Creek and the 
Elizabeth River in the city of Chesapeake, located in southeastern Virginia (Figure l-l). The 
facility covers approximately 490 acres and includes 22 1 buildings, 653 feet of wharf, a central 
heating plant, numerous non-operational industrial facilities, and miscellaneous structures 
including a housing area. A Virginia Power Company power line runs diagonally across the 
facility in a northwest-southeast trending direction, splitting the area roughly in half. Structures 
northwest of the power line are light industrial and manufacturing, administrative, and housing 
facilities; the search radar test range for the Norfolk Naval Shipyard is also located in this area. 
The facility is bordered to the north by the Norfolk and Western Railroad, the City of Portsmouth, 
and residential areas, to the west by residential areas, to the south by St. Juliens Creek, and to the 
East by the south branch of the Elizabeth River. According to the U.S. Geological Survey (USGS) 
Norfolk South Quadrangle topographic map, in 1982 a large industrial waste pond was located 
adjacent to the property boundary in the Northeast portion of the Annex. Most of the surrounding 
areas are developed, and include residences, schools, recreational areas, and shipping facilities for 
several large industries. The Norfolk Naval Shipyard is located approximately three miles north. 
Some undeveloped areas are located in various areas surrounding the facility. 

The St. Juliens Creek Annex Facility began operations in 1849 as a U.S. Naval facility. Processes 
and operations at the St. Juliens Creek Annex facility have included general ordinance operations 
involving loading, assembling, issuing, and receiving ammunitions. The facility also served as the 
principal experimental and test loading facility for new ammunition types for the Bureau of 
Ordnance. 

The St. Juliens Creek Annex facility has also been involved in non-ordnance operations, including 
degreasing operations, paint shops, machine shops, vehicle and locomotive maintenance shops, pest 
control shops, battery shops, print shops, electrical shops, boiler plant operations, washrack 
operations, potable and salt water fire protection systems, and fire training operations. Many of 
these operations have been discontinued, such as locomotive maintenance, printing, and pest 
control. 

Currently, the St. Juliens Creek Annex provides administrative offices, light industrial shops and 
storage facilities for tenant naval commands, and a radar testing range for the nearby Norfolk 
Naval Shipyard and other local Navy activities. 

Physical Setting of Facility 
The St. Juliens Creek Annex facility is a low-lying wedge of land between the Southern Branch of 
the Elizabeth River and St. Juliens Creek. Elevations range from sea level along the banks of the 
two bordering waterways, and along Blows creek located in the northern part of the facility, to 15 
feet above man sea level (msl) northeast of Blows Creek. A northwest-southeast trending ridge 
generally bisects the area, dividing the St. Juliens Creek drainage basin to the southwest and the 
Blows Creek drainage basin to the northeast. 



Blows Creek and St. Juliens Creek receive the majority of surface water runoff from the Annex. 
Both creeks flow east to empty into the Southern Branch of the Elizabeth River. The remaining 
runoff from the Annex flows directly into the Southern Branch of the Elizabeth River, or is 
diverted into storm drains that empty either into the Elizabeth River or St. Juliens Creek. The 
Southern Branch of the Elizabeth River flows through a highly industrialized area which includes 
oil storage and cresol facilities, and fertilizer plants. The river, which is part of the intracoastal 
waterway, is used by many recreational boaters during the summer and by larger commercial and 
naval craft throughout the year. The Southern Branch of the Elizabeth River flows north to 
discharge into the James River, which flows into the Chesapeake Bay. 

Adjacent to the St. Juliens Creek sites, Blows and St. Juliens Creeks are tidal and are considered to 
possess estuarine water regimes. The salinity of the southern branch of the Elizabeth River at St. 
Juliens Creek is approximately 17 parts per thousand (Hartland, 1997). However, the salinity 
within the each of the Creeks is expected to be somewhat less than that. 

The Virginia Department of Environmental Quality has designated the watercourses in the area as 
IIB. Class IIB waters may be used for bathing and fishing, but taking shellfish is prohibited. A 
water classification of IIB indicates that the fecal coliform bacteria count should not exceed the 
geometric mean of 200 colonies per 100 milliliters; tidal water should have a dissolved oxygen 
content of at least 4.0 milligrams per liter (mg/l); and have a pH range of 6.0 to 8.5. 

Site Briefs 

Site 2 (Landfill B) is an inactive unlined landfill in the southwestern section of the facility covering. 
The approximately 1.3 acre site is bounded to the north by a drainage ditch and to the east by 
Building 130. The drainage ditch intermittently contains water and empties to the emergent 
wetland in the eastern portion of the landfill. The deepest water of this wetland area appears to be 
2-3 feet deep. The relatively open water of this wetland is tidal and contains small fish. The 
surface water appears to drain to the south, into the tidal St. Juliens Creek. Grass covers some of 
the landtlll; areas of heavy brush are located in the southwestern part of the site. Refer to Figure 
2-l for Site 2 (Landfill B) for a view of existing site conditions. 

Site 3 (Landfill C) is a relatively flat area in the northeastern comer of the St. Juliens Creek Annex 
property and covers approximately 10 acres. The area was originally a mudflat where refuse was 
dumped and allowed to bum; the ash was then used to fill in the area. The landfill is currently an 
open field of grass that is mowed regularly. Rainwater tends to accumulate in large puddles in a 
few locations at this site. Grass-hued drainage channels also exist on either side of the paved roads 
which border/traverse the site. An active communication/radar facility is located within the 
northeastern portion of the landfill. Site 4 is located approximately 600 feet south of this site and 
surface drainage from Site 3 appears to drain toward it. Refer to Figure 2-l for Site 3 (Landfill C) 
for a view of existing site conditions. 

Site 4 (Landfill D) covers an estimated 5 acres and is approximately 600 feet south (downgradient) 
of Site 3. While in operation, the site was an unlined trench and fill landfill. The northeast portion 
of the landfill contains low grass and sandy areas that lack vegetation. Trees and shrubs border the 
northern edge of the landfill and extend into a forested area at the western edge of Site 4. Metal 
and concrete debris piles are scattered throughout the site. Common reed dominate the southern 



portion of the site. A subtidal estuarine emergent marsh associated with Blows Creek is located 
immediately to the south (downgradient) of the Site. Refer to Figure 2-2 for Site 4 (Landfill D) for 
a view of existing site conditions. 

Site 5 (the Burning grounds) is located in the northern part of the facility. It encompasses an 
approximately 2-acre area. The Burning grounds site is a relatively flat area that is primarily open 
field and scattered zones of trees and shrubs. The surface topography is relatively flat, but appears 
to have a slight southeastern downhill trend. As a result, surface drainage appears to be in the 
direction of Blows Creek.. Refer to Figure 2-2 for Site 5 (Burning grounds) for a view of existing 
site conditions. 

Selection of COPCs 

Chemicals of potential concern (COPCs) were determined for each site with the following process: 

1. The maximum detected chemical concentrations were noted for soil, sediment, and surface 
water for each site 

0 Chemicals that were not detected substantially above the level reported in the field or 
laboratory blank were removed from consideration as COPCs (following the approach 
described in the U. S. Environmental Agency’s 1989 document, Risk Assessment 
Guidance for Superfimd, Volume 1: Human Health Evaluation Manual); 

l When a sample had a duplicate associated with it, the higher the detected value for the 
chemical was used; 

2. Maximum detected concentrations were compared to Region III BTAG Screening Levels 
(August 9, 1995 Revision). A contaminant was considered a COPC when the ratio of 
maximum contaminant concentrations to BTAG values was one or greater, or when no BTAG 
value existed for the contaminan t (with the exception of those inorganic ions which naturally 
occur in high concentrations - calcium, potassium,. magnesium, and sodium). 

a The lowest (most conservative) BTAG value applicable to each media was used for this 
comparison. For example, for soils, this value could have been the BTAG value for soil 
fauna or the BTAG value for soil flora. 

Tables follow that provide a summary of the COPCs for each site and each medium. Figures (the 
C-series) are also provided for each site that depict individual sample results along with hazard 
quotients obtained using BTAG screening values. 

Endpoints 

Assessment Endpoints 

Assessment endpoints were selected to evaluate the risk of contaminants associated with Sites 2,3, 
4 and 5. These included: 

1. (Site 2 only.) Protection of benthic invertebrate communities from the toxic effects of 
contaminants in sediments and surface water to maintain species diversity, biomass, and 
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nutrient cycling (trophic structure), to provide a food source for higher level consumers, and to 
ensure that contaminan t levels in benthic invertebrate tissues are low enough to minimize the 
risk of bioaccumulation and/or other negative toxic effects in higher trophic levels. 

(Site 2 only.) Protection of fish communities from toxic effects of contaminants in sediments 
and surface water to maintain species diversity. Also, to ensure that ingestion of contaminants 
in fish and invertebrates does not have a negative effect on growth, survival, and reproduction. 
Additionally, to ensure that contaminant levels accumulated in fish tissues are Bow enough to 
minimize risk of accumulation and negative effects in higher trophic levels. 

(All sites.) Protection of soil invertebrate communities to maintain species diversity and 
nutrient cycling (trophic structure), to provide a food source for higher level consumers, and to 
ensure that contaminant levels in soil invertebrate tissues are low enough to minimize the risk 
of bioaccumulation and/or other negative toxic effects in higher trophic levels. 

(Site 2 only.) Protection of piscivorous birds to ensure that ingestion of contaminants in 
sediments and food organisms does not have negative effects on growth, survival, and 
reproduction. 

(All sites.) Protection of worm-eating birds to ensure that ingestion of contaminants in 
earthworms and soils does not have negative effects on growth, survival, and reproduction. 

(Ail sites.) Protection of carnivorous birds to ensure that ingestion of contaminants in prey and 
soils does not have negative effects on growth, survival, and reproduction. 

(All sites.) Protection of carnivorous mammals to ensure that ingestion of contaminants in 
prey and soils does not have negative effects on growth, survival, and reproduction. 

(All sites.) Protection of mammals that feed on soil invertebrates to ensure that ingestion of 
contaminants in prey and soils does not have negative effects on growth, survival, and 
reproduction. 

(All sites.) Protection of omnivorous mammals to ensure that ingestion of contaminants in 
prey, forage, and soils does not have negative effects on growth, survival, and reproduction; to 
provide a food source for higher level consumers; and to ensure that those contaminant levels 
in tissues are low enough to minimize risk of bioaccumulation and/or other negative effects in 
higher trophic levels. 

10. (Site 2 only.) Protection of amphibians and reptiles from contaminants in surface water, 
sediment, soils, and vegetation to maintain species diversity to provide a food source for higher 
level consumers, and to ensure that contaminant levels in amphibians and reptiles are low 
enough to minimize risk of bioaccumulation and/or other negative effects in higher trophic 
levels. 

11. (Sites 2 and 4.) Protection of plant-eating, semi-aquatic mammals to ensure that ingestion of 
contaminants in vegetation and sediment does not have negative effects on growth, survival, 
and reproduction. 

Hypothesis Formulation 

The determination of potential threats to receptor species is based on the following hypothesis 
formulation: 



Are the levels of contaminants in sediment sufficient to cause adverse alterations to the structure 
and/or function of the benthic community, at the population or community level? 

Are levels of site contaminants in surface water and sediment sufficient to cause adverse effects on 
the fish community at Site 2? 

Are the levels of site contaminants in surface water, sediment, and soil sufficient to cause adverse 
effects on the long-term health and reproductive capacity of avian species that utilize Sites 2,3,4 
and5? 

Are the levels of contaminan ts in surface water, sediment, and soil sufficient to cause adverse 
effects on the long-term health and reproductive capacity of mammal species that utilize Sites 2, 3, 
4and5? 

Are the levels of site contaminants in the surface water and sediments sufficient to cause adverse 
effects on the long-term health and reproductive capacity of amphibian and reptilian species using 
Site 2? 

Measurement Endpoints 

Measurement endpoints are used to evaluate the assessment endpoint, and therefore must 
correspond to, or be predictive of assessment endpoints. The measurement endpoints selected to 
address media contamination at Sites 2, 3,4 and 5 include the following: 
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l For the assessment endpoint that deals with ecological health of the benthic community, dJ ( 

specifically in terms of the structure and function, the comonding measuremeG enduo.&-- 
was compared to maximum and average contaminant concentrations determined in sediments 
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and surface water (Site 2 only). 

l For the assessment endpoint that addresses the health of fish resources that utilize the site, the 
measurement endpoint considered that fish could be affected by contaminants through short- 
term toxicity to larvae and juveniles and long-term exposure to organisms ultimately affecting 
reproduction. For purposes of this ecological risk assessment, the mummichog was selected 
as the measurement endpoint receptor species. It is highly unlikely that largemouth bass would 
occur in the brackish water at Site 2, however, the largemouth bass is used as a surrogate 
species to represent the aquatic predator because of its available exposure factors. Levels of 
contamination exposure to bass were compared to levels documented to cause adverse effects 
in fish. 

l For the assessment endpoint that addresses the long-term health and reproductive capacity of 
avian species that utilize the site, food chain accumulation was used to evaluate the risk to 
avian species that utilize the site for feeding. Measurement endpoint receptor species include 
the American robin and American woodcock for primarily terrestrial species; the great blue 
heron as a fish-feeding species (Site 2 only), and the red-tail hawk as a carnivorous bird. 
These species have appropriate forage organisms on the sites and the dietary exposure of 
receptors to contaminants was quantified and compared to existing toxicity data for these, and 
other related species. 



l For the assessment endpoint that addresses the long term health and reproductive capacity of 
mammal species that utilize the sites, this risk evaluation incorporated food chain accumulation 
estimates. Measurement endpoint receptor species include the deer mouse as an omnivorous 
mammal, the red fox as a carnivorous mammal, and short-tailed shrew as the mammal that 
feeds on soil invertebrates. Forage species were identified and the exposure to contaminants 
via dietary activity was qualified. 

l For the assessment endpoint that addresses the long term health and reproductive capacity of 
amphibian and reptile species, this risk evaluation incorporated food chain accumulation 
estimates. The bullfrog was selected as the measurement endpoint receptor species for Site 2. 
It serves as a prey item for higher trophic level species such as the great blue heron. 

Several trophic levels were evaluated. Receptor organisms were identified that would likely be 
exposed to contaminan ts due to specific behavior, extent of habitat use, or feeding habitats, as well 
as on the availability of appropriate toxicity data for use in risk calculations. The aquatic receptor 
species (Site 2 only) included the bullfrog, great blue heron, the largemouth bass and aquatic 
invertebrates. The terrestrial receptor species include the deer mouse, American robin, American 
woodcock, short-tailed shrew, red-tailed hawk, red fox, raccoon and earthworm. The semi-aquatic 
receptor species (for Sites 2 and 4) include the muskrat. 

Exposure Pathway Model 

Benthic macroinvertebrates and soil invertebrates may be exposed to contaminants in sediment and 
soil, respectively, through direct toxicity. Likewise, organisms such as fish and great blue heron 
may be exposed directly to contaminants in the surface water at the site. Aquatic receptors also 
may be exposed by feeding on organisms in which COPCs may have accumulated. Terrestrial 
species also may feed on organisms which have accumulated COPCs in their tissues, The higher 
trophic level organisms also may become exposed through the incidental ingestion of soil, 
sediment, or water. The following pathways were evaluated in this risk assessment: 

Aquatic invertebrates-comparison to surface water quality and sediment quality guidelines 
Soil invertebrates-comparison to Region III BTAG soil fauna screening values 
Deer mouse-ingestion of terrestrial invertebrates, vegetation and soil 
Robin-ingestion of soil invertebrates, water and soil 
Short-tailed shrew-ingestion of soil invertebrates, soil and water 
Great blue heron-ingestion of fish, sediment and water 
Red-tailed hawk-ingestion of fish, soil and water 
Fish-ingestion of benthic invertebrates, sediment and water 
Woodcock-ingestion of earthworms, soil and water 
Red fox-ingestion of small mammals, soil and water 
Raccoon-ingestion of vegetation, invertebrates, soil, sediment and water 
Muskrat-ingestion of vegetation, sediment and water 

Receptors 

Endangered, Threatened, or Special Concern Species 

The status of threatened, endangered, or special concern flora and fauna at and within the vicinity 



of the Forest Glen site was investigated by consulting the Virginia Departments of Agriculture, 
Conservation and Recreation, and Game and Inland Fisheries. These agencies stated that no 
reports of Federal or State-listed or proposed endangered or threatened species on or in the vicinity 
of the sites existed in their files. Also, no designated critical habitat was located on or in the 
vicinity of the sites. 

Receptor Species Selection 

Selection of site receptors as a subset of all potential ecological receptors at the site, is an 
important part of the assessment. Since it is not feasible to evaluate every species which may be 
impacted, the selection of indicator species is an accepted step to focus the ecological assessment 
and allow for characterization of site risk. Receptor selection was guided by the results of the site 
habitat characterization and resident species information. 

A table is provided that summarizes the life history information for the receptor species used in the 
exposure model (discussed above). 

Toxicity Benchmark Data 

No Observed Adverse Effect Levels (NOAELs) and Lowest Observed Effect Levels (LOAELs) were 
determined from literature values of chronic ingestion ecotoxicity for COPCs for receptor species (or 
closely-related species). Where no chronic toxicity data were available, the median lethal dose LDSO was 
used. The LDSO was converted to a LOAEL by applying factor of 100. A factor of 10 was applied to the 
LOAEL for conversion to the NOAEL. 
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Summary of Life History Information for Receptor Species 
St. Juliens Creek Annex Facility 

Chesapeake, VA 

Common Name Scientific Name Weight Food Ingestion Water Ingestion Soil/Sediment Diet (%) Home Range* 
(KG) Rate Rate Ingestion Rate 

O&W (L/&Y) &#ay) 
Short-tailed shrew Blarina brevicauda 0.015’ 0.0093’ 0.003345’ 0.009672* 100% soil invertebrates 0.39 ha’ 

American robin Turdus migratorius 0.0773’ 0.1175’ 0.0108’ 0.03525* 100% soil invertebrates 0.11 - 0.42 ha’ 

Red-tailed Hawk Buteo jamaiccnsis 0.957l 0. lo93 0.0643 0.002S4 100% small mammals 60 - 1770 ha’ 

American Woodcock Scolopax minor 0.134’ o.1s3 o.023 0.0075* 100% earthworms 0.3 - 171.2ha’ 

Red Fox Vulpes vulpes 3.9l o.4s3 0.3S3 0.0 1650743 100% small mammals 96 - 1967 ha’ 

Deer Mouse Peromyscus leucopus 0.0148’ 0.00666’ 0.002812* o.ooo73 60% invertebrates, 40% vegetation 0.014 - 0.128 ha’ 

Raccoon Procyon lotor 3.67’ 0.8’ 0.3’ o.046 50% invertebrates, 50% vegetation 39 - 2560 ha’ 

Muskrat Ondatra zibethicus 0.837’ 0.285’ 0.82026’ 0.0285’ 100% vegetation 0.048 - 0.17 ha’ 

Great blue heron Ardea herodias 2.229’ 0.423 0. 105S3 0.054* 100% fish 0.6 - 8.4 ha’ 

Bullfrog Rana catesbeiana 0.1428’ 0.101388’ NA 0.00059828 100% invertebrates 2.7 m (radius)’ 
Largemouth bass Micropterus salmoides 1.1’ 0.133’O NA NA 50% benthic invertebrates, 50% fish NA 

NA - not available 
/ 

+ 
* Not used in exnosure model calculations. An area use factor of one was assumed. .m I/l II -n 
1. 
2. 
3. 
4. 
5. 

USEPA, 1963 
Beyer, 1994 
USDOE, 1996 
USEPA, 1993; BTAG life history fact sheet 

i 

USEPA, 1993; calculated using the equation for placental mammals and the assumption 
that dry weight makes up l/4 the total weight of foodstuffs 
Estimated values for soil and sediment ingestion; each estimated at 5% 
of the ingestion rate 

6. 

7. Estimated value for sediment ingestion; estimated at 10% of the ingestion rate 
8. Kirkwood, 1980 
9. Pfheger, 1975 
10. NRC, 1993 
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SITES 2 (LANDFILL B) AND 5 (BURNING GROUNDS) 
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Sample Analysis 

General Chemistry (mg/kg) 
TAL Inorganics (mg/kg) 

Table 2 - 1 
Ecological Screening Values for Site 2 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Chemical Name Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

Total Phosphorous 919 1.3 - 63 153 29.39 me mm 

Aluminum 919 7.42 - 8.79 18600 6521.11 1 18600.00 
Antimony l/3 0.35 - 0.4 7 2.46 0.48 14.58 
Arsenic S/9 0.51 -0.6 12 4.55 328 0.04 
Barium 919 0.34 -0.4 306 91.30 440 0.70 
Beryllium 519 0.17 -0.2 13.4 1.91 0.02 670.00 
Cadmium 6/S 0.08 - 0.1 0.68 0.32 2.5 0.27 
Chromium 919. 1.18 - 1.4 246 63.36 0.0075 32800.00 
Cobalt 619 1.35 - 1.6 62.6 10.37 100 0.63 
Copper 919 i.Oi - 1.2 4260 548.86 15 284.00 
Cyanide l/9 0.5 - 0.53 0.85 0.32 0.005 170.00 
Iron 919 2.87 - 3.39 106000 28112.22 12 8833.33 
Lead 919 0.17 -0.2 2370 371.28 0.01 237000.00 
Manganese 919 0.34 -0.4 688 169.69 330 2.08 
Mercury 919 0.04 -0.05 0.56 0.30 0.058 9.66 
Nickel 919 1.18 - 1.4 246 49.66 2 123.00 
Selenium l/9 0.51 - 0.6 1 0.36 1.8 0.56 
Thallium 419 0.34 -0.4 6.2 1.59 0.001 6200.00 
Vanadium 919 1.52 - 1.8 66.1 26.48 0.05 1322.00 
Zinc 9/9 0.84 - 1 7560 1157.46 10 756.00 

TCL Pesticides/PCBs (t&g) 4,4’-DDD 919 3.3 - 350 4200 486.16 100 42.00 
4,4’-DDE s/9 3.3 - 35 460 138.07 100 4.60 
4.4’dDT s/s 3.3 - 350 900 154.53 100 9.00 
Aroclor- 1260 519 33-350 110 73.61 100 1.10 
Dieldrin l/9 3.3 -35 3.8 6.65 100 0.04 

TCL Semivolatiles (@kg) t-Methylnaphthalene l/9 330-1700 310 553.33 -- we 

Acenaphthene 219 330-1700 170 529.44 100 1.70 
Acenaphthylene 319 330-1700 820 585.67 100 8.20 
Anthracene 219 330-1700 590 581.67 100 5.90 
Benzo(a)Anthracene 719 330-1700 2300 615.56 100 23.00 

I RenzdaWvrene 
------ -I- 

I 
I 

719 I 
3/i 

330-1700 I 1400 _ . . I 507.78 I 100 I 14.00 I 
Benzo(b)Fluoranthene 1 330-1700 1700 646.67 100 17.00 
Benzo(g,h,i)Petylene 1 619 330-1700 890 454.89 100 8.90 
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Table 2 - 1 

Sample Analysis 

Ecological Screening Values for Site 2 Surface Soil 
St. Juliens Creek Annex Facility 

Chesapeake, VA 

I Chemical Name 1 Frequency of 1 Detection Limits 1 Maximum Detected I Average Detected I BTAG Value IBTAG Hazard Quotient 1 
I Detection I I Concentration I Concentration I I I 

Benzo(k)Fluol ranthene 719 I 330- 1700 ~1 1100 443 .oo 100 11.00 
Bis(2-Ethylhexyl1Phthall 2/7 1 ?%I-17nn I 

1 
I 

! 
54 617.71 I 

! I 
-- I -- I 

-,- -------I _I. I - - - - . - - I 
- . 

I 
-__.. - 

, I 

,alate I l/9 I 330- 1700 I 280 I 555.56 I me I _^ 1 
Carbazole 219 330 - 1700 300 546.11 -a ee 
Chrysene 719 330 - 1700 2700 677.78 100 27.00 
Di-n-Butylphthalate l/9 330 - 1700 210 542.22 mm mm 
Dibenz(a,h)Anthracene l/9 330 - 1700 54 599.89 100 0.54 
Dibenzotiran l/9 330 - 1700 70 601.67 -- me 
Fluoranthene 719 330 - 1700 5000 1038.89 100 50.00 
Fluorene 219 330 - 1700 380 553.89 100 3.80 
Indeno(l,2,3cd)Pyrene 719 330 - 1700 800 381.56 100 8.00 
Naphthalene 1 I9 330 - 1700 52 599.67 100 0.52 
Phenanthrene 619 330 - 1700 4400 916.44 100 44.00 
Pyrene 719 330 - 1700 7200 1147.22 100 72.00 

TCL Volatile (@kg) Acetone 214 lo- 11 35 13.13 we -_ 
Toluene 219 lo- 11 2 4.39 100 0.02 

Sample locations represented: SJSO2-SSO2-000, SJSO2-SSO3-000, SJSO2-SSO4-000, 
SJSO2-SSO5-OOOlOOOP, SJSO2-SSO6-000, SJSO2-SSO7-000, SJSO2-SSOS-OOO, SJSO2-SSO9-000, SJSO2-SSlO-000. 
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Table 2 - 2 
Ecological Screening Values for Site 5 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

e Analvsis I Sampl- - ---, --- I BTAG Value BTAG Hazard Quotient 

IGeneral Chemistry (mgIkg) 

I Chemical Name IFreauencv of Detection 1 I IDetection Limits 1 Maximum Detected 1 Average Detected - I Concentration - 1 .a 
Concentrauon 

ITotal Phosphorous I 919 I 1.2 - 3.5 I 18.8 6.64 mm mm 
ITAL Inorganics (mg/kg) 1 Aluminum I- 919 1 6.88 - 9.92 ’ wl?ml A”&“” 9240.00 1 20200.00 

Antimony 5 19 0.36 - 0.4 1.1 0.76 0.48 2.29 
Arsenic 919 0.47 - 0.68 111 22.79 328 0.34 
Barium 919 0.31 - 0.45 1040 249.14 440 2.36 
Beryllium 919 0.16 - 0.23 1.2 0.65 0.02 60.00 
Cadmium 6/8 0.08 -0.11 6 1.00 2.5 2.40 
Chromium 919 1.09 - 1.58 74.6 24.80 0.0075 9946.67 
Cobalt 919 1.25 - 1.8 17.7 5.94 100 0.18 
Copper 919 0.94 - 1.35 6470 697.29 15 431.33 
Cyanide 219 0.49 - 0.57 1.45 0.42 0.005 290.00 
Iron 919 2.66 - 3.83 120000 28520.00 12 10000.00 
Lead 919 0.16 - 0.23 7210 1020.51 0.01 72 1000 
Manganese 919 0.31 - 0.45 852 234.77 330 2.58 
Mercury 818 0.04 - 0.06 0.98 0.41 0.058 16.90 

I INickel 8/8 1.09 1.58 - 91.5 I 19.04 , 2 45.75 
9.80E-06 357143 1 Silver 2 I 3, 0.16 - 072 3.5 1.45 

IThallium 819 0.3 1 - -0.45 5.3 1.66 0.001 5300.00 
55.7 30.71 0.05 1114.00 

Zinc 919 0.78 - 1.13 8490 983.60 10 849.00 
TCL Pesticides/PCBs (ug/kg) 4,4’-DDD 619 3.3 - 37 310 52.53 100 3.10 

4,4’-DDE 819 3.3 - 370 2200 365.1 

3 I 1 

35 100 22.00 
14,4’-DDT I 13.3-370- 719 289.03 100 12.00 
1 alpua-DnL I 1 I 7 I 1.1 - 17 I =.-I I L.” a 100000 0.00 
1,1-l., nhl,.rrln..~ 1 IO 17-10 I 7A 197 inn n n7 

ill’Jlm-L‘ll”lua,~~ 1 I I I., - I/ A.7 ..> I I”” “.“I- 

Aroclor- 1260 219 33 - 370 39 38.75 100 0.39 
r\:-,2zA. Inn 

’ IJlClUI 111 I 
+3 I n 
L, I 7 I 

92 77 ,.J -.I, I 
LQ “.” I 

Al7 -r.J , I I”” I 
n n7 “.” I 

rrn-mn f-%l,..A.-w..3 1 IO I 17-10 ‘)/; 1 99 inn n n2 I 
~clllulld’L,11”lucz,,G 

;;ii 
I 

1.I - I/ 

3;ovo 
a... I”” “.“J 

TCL Semivolatiles (q/kg) 2,4-Dinitrotoluene 1 330 -2000 554.50 -- es 

2,6-Dinitrotoluene 119 I 22n w3nn 20 3~2 an 
2-Methylnaphthalene l/!? -- -- , 2.J” -&““” , 7& I “I . .-” 

41 254.10 100 0.41 
I 1 Acenaphthylene I 319 1 330 -2000 1 47 I 227.10 100 0.47 
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Table 2 - 2 
Ecological Screening Values for Site 5 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis I Chemical Name IFreouencv of IDetection Limits 1 Maximum Detected 1 Average Detected 1 BTACJ Value I BTAC Hazard Cuotient 1 
I 

- _.__-.__ -_ _ .- _.._ 
~~ 1-r -’ 

-- - -_----- --.-- .--- ~~ - 
Detection Concentration Concentration 

’ 9 330 - 2000 54 229.90 100 0.54 Anthracene 31 
Benzo(a)Anthracene 919 330 - 2000 810 I 282.20 I 100 8.10 
Benzo(a)Pyrene 819 330 - 2000 480 227.00 100 4.80 
Benzo(b)Fluoranthene ’ 91 9 330 - 2000 1900 649.20 I 100 19.00 
Benzo(g,h,i)Perylene ’ 81 9 330 - 2000 350 164.30 100 3.50 

I I 
* 

Benzo(k)Fluoranthene 819 1 330-2000 1 700 I 230.10 ~--loo 7.00 I 
Carbazole 2/ ’ 9 1 330 -2000 1 61 1 243.60 I __ I -- 
Chrysene 919 1 330 -2000 1 1100 I 403.60 I 100 1~ 

I 
11.00 I 

Di-n-Butylphthalate 
Dibenzfa.h)Anthracene I 1 I 

I 619 330 -2000 1 4700 613.10 I -- I -- 
’ 9 330 -2000 1 61 256.10 100 0.61 

Fluoranthene 819 330 - 2000 790 425.30 100 7.90 
Indeno( 1,2,3-cd)Pyrene 919 330 - 2000 540 189.60 100 5.40 
N-Nitrosodiphenylamine 319 330 - 2000 530 212.50 -- -- 
Naphthalene I/9 330 - 2000 50 255.00 100 0.50 
Phenanthrene 819 330 - 2000 330 197.60 100 3.30 

I 9 330 - 2000 1200 458.10 100 12.00 
1 5.20 300 0.00 

I2-Butanone I 2/9 1 330 -2000 210 28.35 -- -- I 

TCL Volatile (t&kg) 9. 1 330-2000 
I 

Acetone 519 330 - 2000 28 I 11.61 -- -- 
Methylene Chloride l/l 330 - 2000 120 67.00 300 0.40 
Tetrachloroethene 31 
Toluene 419 1 330 -2000 1 5 I 4.70 I 100 I 0.05 
Total Xylenes l/9 1 330 -2000 1 3 5.35 100 0.03 

’ 9 1 330 -2000 1 4 ! 4.10 I 300 I 0.01 I 

Sample locations represented: SJSOS-SSO1-000, SJSO5-SSO2-000, SJSO5-SSO3-000, SJSO5-SSO4-000, 
SJSO5-SSO5-000, SJSO5-SSO6-000, SJSO5-SSO7,000, SJSO5-SSO8-000, SJSO5-SSO9-000. 
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Table 2-3 
Subsurface Soil Screening for Site 2 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

IThallium 
IVanadium 

I l/l I 0.38 I 
l/l 1.7 27.5 I 0.05 

. _ _._. _ 
550.00 

Zinc l/l 0.95 2420 10 242.00 
TCL PesticidesKIBCs (up/kg) 4,4’-DDD l/l 3.5 5.6 100 0.06 

4,4’-DDE l/l 35 110 100 1.10 
. ..--- 14,4’-IAJ 1 I 1 I. 111 I mr 5.3 I ?A LV I IAA IVV I “. n 20 

1 Aroclor- 1260 I l/l I 35 I 21 I 100 I 0.21 
TCL Semivolatiles (ug/kg) IAnthracene l/i 350 45 100 0.45 

Benzo(a)Anthracene l/i 350 290 100 2.90 
Benzo(a)Pyrene l/l 350 290 100 2.90 
Benzo(b)Fluoranthene l/l 350 530 100 5.30 
Renmlv h i1Perviene l/l 350 170 100 1.70 
- ---- \ ,_ _, _ , _ - _ , _ _ _ _ . I 

Benzo(k)Fluoranthene I I/I I 350 I 210 I 100 ! 2.10 I 
Bis(Z-Ethvlhe ,xyl)Phthalate l/l 350 49 --- ___ 

Chrysene l/l 350 360 100 3.60 
Dibenz(a,h)Anthracene l/1 350 55 100 0.55 
Fluoranthene l/l 350 640 100 6.40 
Indeno( 1,2,3-cd)Pyrcnc l/l 350 200 100 2.00 
Phenanthrene l/1 350 410 100 4.10 
Pyrene l/l 350 590 100 5.90 

1 Acetone I l/l I 11 I 6 I --- I --- I 
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Table 2-4 
Subsurface Soil Screening for Site 5 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

I 1 Frequency of 1 Detection 1 Maximum I 1 BTAGHazard 1 
Sample Analysis 
TAL Inorganics (mg/kg) 

Chemical Name 
Aluminum 
Antimony 
Arcmir 

Detection 
l/l 
l/l 
l/l 

Limit Concentration BTAG Value Quotient 
10.76 11300 1 11300.00 
0.49 0.79 0.48 1.65 
0.73 9 328 0.03 . _-I-__-- 

IBarium 
I I 

I ii I 0149 ! 85.2 ! 440 ! 0.19 I 
IBeryllium ! l/l ! 0.24 ! 0.39 ! 0.02 ! 19 I.50 
Chromium l/l 1.71 24.3 0.0075 3240.00 
Cobalt l/l 1.96 3.9 100 0.04 
Copper l/l 1.47 25 15 1.67 
Iron l/l 4.16 23700 12 1975.00 3 

Manganese I l/l I 0.49 68.5 I 330 I 0.21 
Mercury l/l 0.07 ! 0.22 1 0.058 1 3.79 

lThallium I l/l I 0.49 I 1.5 1 0.001 1500.00 
IVanadium l/l 2.2 31.7 ! 0.05 634.00 

INickel ! l/l I 1.71 I 7.5 ! 2 ! 3.75 I 

1 Lead 1 l/l ! 0.24 ! 89.2 ! 0.01 1 8920.00 I 

Zinc l/l 1.22 63.3 10 6.33 
TCL PesticidesR’CBs @g/kg) 4,4’-DDD l/l 5.3 33 100 0.33 

4,4’-DDE l/l 53 310 100 3.10 
4,4’-DDT l/l 53 620 100 6.20 

TCL Semivolalilcs (ug/kg) Benzo(a)Alithr;icenc l/l 530 130 100 1.30 
100 0.82 

Benzo(b)Fluoranthene l/l 530 300 100 3.00 
IBenzo(g,h,i)Perylene I l/l I 530 I 85 I 100 I 0.85 
IBenzo(k)Fluoranthene I l/l 530 120 100 1.20 

3 
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Table 2 - 5 

Ecological Screening Values for Site 2 Sediment 
St. Juliens Creek Annex 

Chesapeake, VA 

j 3 3 % 

Sample Analysis Chemical Name Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

General Chemistry (mg/kg) Total Phosphorous (as P) 212 3.4 -5.1 20.2 16.85 --- --- 
I ? I? LIL 1 -n,ac LL.JJ 11lL - JJ.J” 27200 I 19050 --- --- 

l/l 1.48 - 1.48 -9 I LI.0 27.6 150 0.18 
212 1.52 - 2.22 19.4 1, A 1L.V Q1 0.A 3 17 A.-l I 
212 1.02 - 1.48 109 82.35 --a --- 
l/l 3 t 1 1 
212 1 0.25 - 0.38 4 I 3.25 I 1.2 I 3.33 
3/7 I 356-517 I 2630 I 1453.5 I 0.005 I 526000.0o 

L 1LC I I --- 1l-l -l 

LOL 

I 212 8.63 - 12.89 311F 

.- 
1 

I”. I I “.J”J I 
--- 

I 
?-+I” 

0 1482 I 34 77.06 I 

I AL lnorgamcs (rnw~g~ A111111111u111 

Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium 
Cobalt ------ 

h-on I” I ?“Qlwl L-to”” I I --- I I --- 

: a51 Al; 7 I 1 I fi7 I 
----_ 
Lead 
Mang ~- anese 

_-_ Mercury 
Nicke’ LO.YJ L”. 7 1.71 

1.02 - 1.52 2.2 1.16 --- --- 
4.57 - 6.82 115 71.9 --- --- 
mcc1 97 1400 908 150 9.33 

1rn ?&I lr: 14 ?R 

I 
JdJ 

17n 

I 7”. I 
I 

.-..a* 

I I 
I LJJ I I I” I 

--- I 
--- 

I I _ _- _ a- rt- 0.62 I 0.15 I 3.2-I 
-0 ac 9n n 1 no I 

1 Thallium I 1 I 1 
I Vanadium 212 

I 

2/2 L.34 - J. I 

2/2 13-110 JI” L”” I I” I LZ.d” I 212 11-12 130 rnn c 
lUU.J I 

?q 
L.L 

I 
I 

cn nn 
J7.“7 

212 ll- 13 28 1” 97 I 1-t.L I I 
1 49 
I.-I” I 

17 7’) 
I I.,& 

717 5A-6 38 --a --- I 
_I” 1 4.. . I -- I 

1765 
-. .-- 

I 
, 1 I 1 I 110-130 I 69 I L, 97 

Ul.JJ 
I ?,I -I I 1 n/l I 

LL. I J.“-t 

l/l 11- 12 36 20.75 --- --- 
2/2 5.4 - 6 29 19.4 --- mm- 
* I I ,?f-tf-l nrnr\ I?n 71411 R5 -3 152 

Zinc 
TCL Pesticide/PCBs (q/kg) 4,4’-DDD 

4,4’-DDE 

4,4’-DDT 
alpha-Chlordane 
Aroclor- 1260 
Dieldrin 
eammaChlordane 

TCL Semivolatiles (ugjkg) Anthracene II I 1 IJUU-YIVU [ 1JU I 

Benzo(a)Anthracene l/l I 19nn n1nn I 
1 IJ”“‘71”” I 

,4.4n 
TV” I 2495 I 261 I 1.69 I 

Benzo(a)Pyrene 1 I 1 1300 9100 
_ _- 
660 

--^- 
260) I 

*^- 
430 I 

. Pm 
- 1.3-I Benzo(b)Fluoranthene 212 1300 - 9100 1300 ,‘)<I\ 2wm fIA1 I 

Benzo(g,h,i)Perylene l/l 11nn alfin CQII 

BenzoWfluoranthene l/l 

1.6-I” -IL”” V.-r 1 

IJ”” - 71”” JO” 2565 670 0.87 
1400 - 9 100 470 2510 Me- --- 
I?r\fl ntn* LO 3 2615 384 1.77 i -__ I - -- 

l/l 1 IJUU - Y IUU Ubl 
l/l 1300 9100 ?rn 1 7nnn 1 7,111 1 1 ‘,\ 1 - 

Chrysene 
Diethylphthalate 
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Table 2 - 5 
Ecological Screening Values for Site 2 Sediment 

St. Juliens Creek Annex 
Chesapeake, VA 

Sample Analysis Chemical Name Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

Phenanthrene 1 / 1 1300 - 9100 190 2370 240 0.79 
Pyrene 212 1300 - 9100 1200 1150 665 1.80 

TCL Volatile (@kg) 1,2-Dichloroethene (total) l/l 31-37 9 13.5 --- Ia 
4-Methyl-2-Pentanone 1 I 1 31-32 5 10.5 --- --- 
Acetone 212 31-37 450 271 ..mm --- 
Carbon Disultide l/l 31-37 81 48.25 --- --- 

Sample locations represented: SJS02-SD02-000, SJS02-SD03-OOO/OOOP. 
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Table 2 - 6 
Ecological Screening Values for Site 5 Sediment 

St. Juliens Creek Annex 
Chesapeake, VA 

Sample Analysis 

General Chemistrv (m&g) 
TAL Inornanics (m&g) 

Chemical Name Frequency of Detection Limits Maximum Detected Average Detected 

Detection Concentration Concentration 
Total Phosphorous (as P) 2/2 2.6 - 30.2 128 74.35 
Aluminum 212 12.61 - 18.1 17000 15400 
Antimony 1 I2 0.82 - 0.82 0.94 0.94 

~ Arsenic 1 I2 0.86 - 1.23 12.5- 6.465 
Barium 212 0.57 - 0.82 133 93.05 
Beryllium 212 0.29 - 0.41 2.4 1.57 
Chromium 212 2.01 - 2.88 32.2 24.6 
Cobalt 1 I2 2.29 - 3.29 4.3 2.9725 
Copper 212 1.72 - 2.47 39.7 39.35 
Cyanide 1 I2 0.5 - 1.1 1.1 0.825 
Iron 212 4.87 - 6.99 161000 95050 
Lead 212 0.29 - 0.41 302 208.5 
Manganese 2f2 0.57 - 0.82 76 62.05 
Mercury 212 0.09 - 0.1 0.29 0.23 
Nickel 1 1 1 2.88 - 2.88 7 7 

BTAG Value 

- 

150 
8.2 

- 
0.005 

34 

- 
46.7 

- 
0.15 
20.9 

BTAG Hazard Quotient 

- 
- 

0.01 
1.52 

- 
6440.00 

1.17 

- 
6.47 

- 
1.93 
0.33 

Silver 112 0.29 - 0.41 1.6 0.9025 1 1.60 
Thallium 1 I2 0.57 - 0.82 5.7 3.055 - - 
Vanadium 212 2.58 - 3.7 42.2 39.95 - - 
Zinc 212 1.43 - 2.06 149 136.5 150 0.99 

TCL Pesticides/PCBs (URlkR) 4,4’-DDD 212 6.2 - 71 110 64.5 16 6.88 
4,4’-DDE 212 6.2 - 7.1 54 33 2.2 24.55 

TCL Semivolatiles (uu/kn) 

4,4’-DDT 212 6.2 - 7.1 38 32 
Dieldrin 1 J2 6.2 - 7.1 21 12.05 
Endrin Aldehyde 112 6.2 - 7.1 8.9 6.225 
2,4-Dinitrotoluene 112 620 - 3600 65 932.5 
Acenaphthene 112 620 - 3600 -Ei 932.5 
Anthracene 112 620 - 3600 949.5 ~~~ 
Benzo(a)Anthracene 1’2 620 - 3600 300 1050 
Benzo(a)Pyrene 112 620 - 3600 220 1010 
Benzo(b)Fluoranthene 1 I2 620 - 3600 460 1130 
Benzo(n,h,i)Pervlene 112 620 - 3600 170 985 
Benzo(k)fluoranthene 1 I2 620 - 3600 160 980 

Chrysene 212 620 - 3600 450 430 
Diethylphthalate 112 620 - 3600 720 -515 
Fluorene 112 620 - 3600 63 931.5 
Indeno(l,2,3-cd)Pyrene 1 I2 620 - 3600 170 985 
N-Nitrosodiphenylamine 112 620 - 3600 610 1205 
Naphthalene 1 I2 620 - 3600 80 940 
Phenanthrene l/2 620 - 3600 520 1160 

1.58 
- 
- 

16 
85.3 
261 
430 
3200 
670 

384 
200 
19 

600 
28 
160 
240 

24.05 
- 

- 
4.06 
1.16 
1.15 
0.51 
0.14 
0.25 

- 

1.17 
3.60 
3.32 
0.28 
21.79 
0.50 
2.17 
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Table 2 - 6 

Ecological Screening Values for Site 5 Sediment 
St. Juliens Creek Annex 

Chesapeake, VA 

Sample Analysis 

TCL Volatile (uplkg) 

Chemical Name 

Acetone 
Chloroform 

Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

1 I2 17-21 52 30.25 -- - 

1 I2 17-21 3 6.75 - - 

Sample locations represented: SJS05-SD02-000, SJS05-SD03-000. 
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Table 2 - 7 
Ecological Screening Values for Site 2 Surface Water 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 

General Chemistry 
TAL Inoreanics 

Chemical Name 

Total Phosphorous 
Aluminum 

Frequency of Detection Limits Maximum Detected 
Detection Concentration 

1 I 1 0.05 - 0.05 0.202 
1 I I 29-29 7870 

I I Antimonv I l/l I l-l I 2 
Arsenic 1 I 1 3-3 3.1 
Barium 1 I 1 l-l 70.7 
Cadmium 1 / 1 0.3 - 0.3 1.9 
Chromium 1 I 1 4-4 166 
Copper 1 / 1 2-2 203 
Iron 1 I 1 5-5 10700 

I ILead I l/l I’ l-l I 77.9 
Manganese 1 / 1 I l-l I 120 
Vanadium 1 / 1 4-4 32.8 I 

(Zinc I 1 / 1 I 3-3 I 268 
TCL Semivolatiles (ug/L) IBis(2-Ethylhexyl)Phthalate 1 1 f 1 10 - 10 3 

Average Detected BTAG Value BTAG Hazard Quotient 
Concentration 

0.202 0.0001 2020.00 
7870 I -- I -- 

2 I 500 I 0.00 
?l -- mw 

10700 -w -- 

77.9 5.1 15.27 
120 10 12.00 
32.8 10000 0.00 
268 19 14.11 
3 360 0.01 

Sample location represented: SJSO2-SWO2-OOO/OOOP. 
Note: BTAG screening values are for marine conditions since the surface water collected can be classified as brackish. 
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Table 2-8 
Groundwater Screening for Downgradient Well MW2S of Site 2 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

L 1 ----- _ 
I KWUNU I I 
I I I Frequency of I Detection I Maxiumum I I BTAG 1 AWQC 1 AWQCHazard 1 
Sample Analysis Chemical Name 
General Chemistry (mg5) Total Phosphorous (as P) 
TAL Inorganics (q/L) Aluminum 

I Barium 

Detection I Limit I Concentration I BTAG Value I Hazard Quotient Value ( 1) Quotient 
l/l 1 0.05 1 0.338 1 0.0001 I 33 180.00 0.0001 3380.00 
l/l I 70 I 7ccnn I --- I -_- 

. 
I l/l I 1 I 726 innnn i n n7 I --- l I 

I 
ROUND 2 

I Frequency of I Detection I Maximum 1 I BTAG 1 AWQC I AWQCHazard 
Sample Analysis Chemical Name Detection Limit Concentration BTAG Value Hazard Quotient Value-( 1) Quotient 
General Chemistry (mg/L) Total Phosphorous (as P) l/l 0.05 0.082 0.0001 107.00 0.0001 820.00 
TAL Inorganics (ug/L) Aluminum l/l 29 1170 --- --- --- --- 

Barium l/l 1 575 10000 0.06 --- --- 
Beryllium l/l 1 0.77 1500 0.00 --- --- 
Chromium l/l 4 14.3 ma- --- 50 0.29 
Cobalt l/l 3 15.4 -- --- --- mm- 
Iron l/l 5 203000 320 --- w-w --- 
Lead l/l 1 8.2 5.1 1.61 8.5 0.96 
Manganese l/l 1 843 10 84.30 --- --- 
Nickel l/l 4 8.2 8.3 0.99 8.3 0.99 
Vanadium l/l 4 12.3 10000 0.00 --- --- 
Zinc l/l 3 15.3 19 0.81 86 0.18 

Note: BTAG Region III screening values (USEPA, 1995) and USEPA Ambient Water Quality Criteria (AWQC) (USEPA, 1986) are for marine conditions since the 
groundwater would be discharging to brackish conditions. 

(1) Chromium AWQC is for chromium (VI). Silver AWQC is proposed. 
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Table 2-9 
Groundwater Screening for Downgradient Well MWZS of Site 5 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

ROUND 1 
Frequency of Detection Maximum AWQC AWQC Hazard 

Sample Analysis Chemical Name Detection Limit Concentration BTAG Value BTAG Hazard Quotient Value Quotient 
General Chemistry (mg/L) Total Phosphorous (as P) l/l 0.05 0.309 0.000 1 3090.00 0.000 1 3090.00 
TAL Inorganics (ug/L) Aluminum l/l 29 1110 -me --- m-m -me 

Barium l/l 1 126 10000 0.01 -mm -mm 
Iron l/l 5 13500 --_ I- -e- --- 
Lead l/l 1 1.1 5.1 0.22 8.5 0.13 
Manganese l/l 1 992 10 99.20 -mm WI 
Nickel l/l 4 14.1 8.3 1.70 8.3 1.70 

ROUND 2 
I Frequency of I Detection I Maximum I I 1 AWQC 1 AWQCHazard 

Sample Analysis Chemical Name Detection Limit Concentration BTAG Value BTAG Hazard Quotient Value (1) Quotient 
General Chemistry (mg/L) Total Phosphorous (as P) Ill 0.05 0.14 0.000 1 1360.00 0.000 1 1360.00 
TAL Inorganics (ug/L) Aluminum l/l 29 87400.00 ___ mm- --m --- 

Arsenic l/l 3 12.00 ___ --- -mm --- 
Beryllium l/l 1 18.30 1500 0.01 a-- --- 
Cadmium l/l 0.3 9.00 9.3 0.97 9.3 0.97 
Cobalt l/I 3 257.00 --- -mm --- --- 
Copper l/l 2 124.00 2.9 42.76 2.9 42.76 
Iron l/l 5 40800.00 --- --- -.m e-e 
Lead l/l 1 16.20 5.1 3.18 8.5 1.91 
Manganese l/l 1 4320.00 10 432.00 --- --- 
Nickel l/l 4 360.00 8.3 43.37 8.3 43.37 
Silver l/l 3 2.80 0.000 1 28000.00 0.92 3.04 
Vanadium l/l 4 9.90 10000 0.00 -..- --- 
Zinc l/l 3 2020.00 19 106.32 86 23.49 

Low Cont. Volatiles (ug/L) Carbon Disulfide l/l 1 0.80 2 0.40 -em w-e 

Note: BTAG Region III (USEPA, 1995) and USEPA Ambient Water Quality Criteria (AWQC) (USEPA, 1986) screening values are for marine conditions since the 
groundwater would be discharging to brackish conditions. 

(1) Silver AWQC is proposed. 



Table 2- 10 
Contaminant of Potential Cbncern Summary for Site 2 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 
General Chemistry 
TCL Inorganics 

Chemical Name 
Total Phosphorous (as P) 
Aluminum 
Antimony 
Arsenic 
BalilUIl 
Beryllium 
Chromium 
Cobalt 
Copper 
Cyanide 

Soil 
X 
X 
X 

X 
X 

X 
X 

Sediment Surface Water 
X X 
X X 

X X 
X 
X 

X 
X 
X X 

IIron I X I X I X 
ILead X X X 



Table 2- 11 
Contaminants of Potential Concern Summary for Site 5 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

TCL Volatiles 

Di-n-Butylphthalate X 
Fluoranthene X 
Fluorene X 
Indeno(l,2,3-cdWyrene X 
N-Nitrosodiphenylamine X X 
Phenanthrene X X 
Pvene X X 
2-Butanone X 
Acetone X X 
Chloroform X 



Table 4-l 
Site 2 Maximum and Mean Values Used in Receptor exposure Models 

St. Juliens Creek Annex Facility 

Chesapeake, VA 

Chemical 
Total Phosphorous (as P) 
Ahunmum 
Antimony 

Surface Soil Surf&e Soil Surface Water Surface Water Sediment Sediment 
Mean Maximum Mean Maximum Mean Maximum 

Wfk) hzk) bW-4 WO bwdk) hwfk) 
29.39 153 0.202 0.202 16.85 20.2 

6521.11 l “<_A I .-.O I n” 1 nrlcn 27200 
2.46 7 NA I NA I NA NA 

Thallium 1.59 6.2 NA NA 1.16 2.2 I 
Vanadium 26.48 66.1 NA NA 71.9 115 
ZblC 1157.46 7560 0.27 0.27 908 1400 
4,4’-DDD 0.49 4.2 NA NA 0.26 0.31 
4$-DDE 0.14 I 0.46 NA I NA 0.1 0.13 
4.4’-DDT I 0.15 0.9 I NA NA I 0.014 I 0.028 

Notes: NA means that parameter is not being addressed as a COPC for that media. It does not mean that it was 
not detected in that media. 



Table 4-2 
Site 5 Maximum and Mean Values Used in Receptor Exposure Models 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Surface Soil Surface Soil 
Mean Maximum 

Surface Water 
Mean 

Surface Water 
Maximum 

Sediment 
Mean 

Sediment 
Maximum 

N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 

NA NA 
0.21 I 0.53 NA I NA t 0.061 0.061 

I.52 0.52 ! 0.20 0.33 NA ! NA ! C 
I 0.46 I 1.2 NA I NA I 0.68 0.68 

NA 
) n52 

2-Butanone 0.21 0.21 NA NA NA 
Acetone 0.01 0.028 NA NA 0.03 c.--- 
Chlorofolm NA NA NA NA 0.003 0.003 

. 

Notes: NA means that parameter is not being addressed as a COPC for that media. It does not mean that it was 
not detected in that media. 

Laidl 
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IEcological Contaminant 

TABLE 4-3 

NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED EFFECT LEVELS FOR SITES 2 AND 5 

ST. J-U-LIENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

I Muskrat 1 Shrew I Robin I Heron I Hawk I Bass I Woodcock I 

1 of Concern 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOABL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

Total Phosphorous NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

Ahlminum 1.93 19.3 2.295 22.952 109.7 44.5 109.7 44.5 109.7 44.5 NA NA 109.7 44.5 

Antimony 0.125 1.25 0.149 1.487 NA NA NA NA NA NA NA NA NA NA 

Arsenic 0.126 1.26 0.15 1.5 5.1 12.8 5.1 12.8 5.1 12.8 NA NA 5.1 12.8 

Barium 5.1 19.8 11.8 43.5 20.8 41.7 20.8 41.7 20.8 41.7 NA NA 20.8 41.7 

Beryllium 0.66 6.6 1.45 14.5 NA NA NA NA NA NA NA NA NA NA 

Cadmium 1 10 2.12 21.2 1.45 20 1.45 20 1.45 20 NA NA 1.45 20 

Chromium 11.7 15.4 33.4 44 1 5 1 5 1 5 0.012 0.12 1 5 

. Cobalt . 1 , 10 , 1 , 10 . 1 . 10 . 1 . 10 . 1 , 10 , NA . NA . 1 . 10 . 

1 11.7 1 15.4 1 33.4 1 44 1 47 1 61.7 1 47 1 61.7 1 47 i 61.7 1 Nii 1 NA I 47 I 61.7 I 

lCvanide 1 68.7 1 687 i 141.9 I 1419 I 4.5 I 45 I 4.5 1 45 1 4.5 1 45 1 NA I NA I 4.5 I 45 I 

Iron 50 500 50 500 100 1000 100 1000 100 1000 NA NA 100 1000 

Lead 8 80 17.58 175.83 1.13 11.3 1.13 11.3 1.13 11.3 NA NA 1.13 11.3 

Manganese 88 284 193 624 997 9970 997 9970 997 9970 NA NA 997 9970 

Mercury 13.2 132 15.7 157 0.45 0.9 0.45 0.9 0.45 0.9 0.094 0.94 0.45 0.9 

Nickel 4 

.- __- _-.. _-. _. ._ _- 
I 

0 80 87.91 175.83 1 77.4 107 77.4 107 77.4 107 NA NA 77.4 107 

1.2 1812 181.2 1812 1 NA NA NA NA NA NA NA NA NA NA 

IThallium 1 0.0074 1 0.074 1 0.016 1 0.164 1 NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I 

Vanadium 0.21 2.1 0.428 4.285 11.4 114 11.4 114 11.4 114 NA NA 11.4 114 

zinc 160 320 351.7 703.3 14.5 131 14.5 131 14.5 131 NA NA 14.5 131 

4,4’-DDD 0.8 4 1.76 8.79 0.003 0.028 0.003 0.028 0.003 0.028 NA NA 0.003 0.028 

4,4’-DDE 0.8 4 1.76 8.79 0.003 0.028 0.003 0.028 0.003 0.028 NA NA 0.003 0.028 

4,4’-DDT 0.8 4 1.76 8.79 0.003 0.028 0.003 0.028 0.003 0.028 NA NA 0.003 0.028 

aloha-Chlordane 4.6 9.2 5.5 10.9 2.1 10.7 2.1 10.7 2.1 10.7 NA NA 2.1 10.7 

IAroclor 1260 1 0.39 1 3.9 1 0.39 1 3.9 1 NA I NA I NA I NA i NA I NA I NA I NA I NA I NA I 

Dieldrin Dieldrin 

gamma-Chlordaue gamma-Chlordaue 

Endrin Aldehyde 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Methyhtaphthalene 

Acenaphthene 

Acenaphthylene 

0.02 0.02 0.2 0.2 0.044 0.044 0.44 0.44 0.077 0.077 0.77 0.77 0.077 0.077 0.77 0.77 0.077 0.077 0.77 0.77 NA NA NA NA 0.077 0.077 0.77 0.77 

4.6 4.6 9.2 9.2 5.5 5.5 10.9 10.9 2.1 2.1 10.7 10.7 2.1 2.1 10.7 10.7 2.1 2.1 10.7 10.7 NA NA NA NA 2.1 2.1 10.7 10.7 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

0.2 1.5 0.2 1.5 NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

1.3 2.6 1.3 2.6 10 100 10 100 10 100 0.3 3 10 100 

1.3 2.6 1.3 2.6 10 100 10 100 10 100 0.3 3 10 100 

1.3 2.6 1.3 2.6 10 100 10 100 10 100 0.3 3 10 100 

Anthracene 1.3 2.6 I.3 2.6 IO 100 IO 100 IO 100 0.3 1 3 10 100 

Benzo(a)anthracene 1.3 2.6 1.3 2.6 10 100 10 100 10 100 0.3 1 3 10 100 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED EFFECT LEVELS FOR 

ST. JULIENS CREEK ANNEX FACILITY 
CHESAPEAKE, VA 

Ecological Contaminant Raccoon Fox Mouse Frog 

of Concern NOAEL 1 LOAEL NOAEL 1 LOAEL NOAEL 1 LOAEL NOAEL 1 LOAEL 

Total Phosohorous NA I NA NA I NA NA I NA NA I NA 

I AlUIllillUlll 1 1.93 1 19.3 I 0.551 I 5.515 I 1.93 I 19.3 I NA I NA I 

I Antimonv 1 0.125 I 1.25 1 0.036 I 0.357 I 0.125 I 1.25 I NA I NA I 

Arsenic 1 0.126 1 1.26 0.036 1 0.36 0.126 1.26 NA 1 NA 

Barium 1 5.1 1 19.8 2.8 1 10.5 5.1 19.8 NA 1 NA 

Beryllium 0.66 6.6 0.35 3.5 0.66 6.6 NA NA 

Cadmium 1 10 0.509 5.09 1 10 NA NA 

ChrOmilml 11.7 15.4 8 10.6 11.7 15.4 0.012 0.12 

Cobalt 1 10 1 10 1 10 NA NA 

1 i1_7- 1 15:4 1 8-- 1 10.6 1 11.7 1 15.4 1 NA I NA I 

lCvanide 1 68.7 1 687 1 34.1 1 341 1 68.7 1 687 1 NA I NA I 

Iron 1 50 1 500 1 50 1 500 1 50 1 500 1 NA 1 NA ] 

Lead 1 8 1 80 1 4.22 1 42.25 1 8 I 80 1 NA 1 NA 1 

Manganese 88 284 46 150 88 284 NA NA 

Mercury 13.2 132 3.77 37.7 13.2 132 0.094 0.94 

Nickel 40 80 21.12 42.25 40 80 NA NA 

1 181.2 I 1812 I 181.2 I 1812 I 181.2 i 1812 I NA I NA I 

IThallium 1 0.0074 1 0.074 1 0.004 1 0.039 1 0.0074 1 0.074 1 NA I NA I 

Vanadium 1 0.21 2.1 0.103 1.03 0.21 2.1 NA NA 

zinc 1 160 320 84.5 169 160 320 NA NA 

4,4’-DDD 0.8 4 0.42 2.11 0.8 4 NA NA 

4,4’-DDE 0.8 4 0.42 2.11 0.8 4 NA NA 

4.4’-DDT 0.8 4 0.42 2.11 0.8 4 NA NA 

1 4.6 1 9.2 1 1.3 1 2.6 1 4.6 1 9.2 1 NA I NA I 

IAroclor 1260 

Die&-in 

gamma-Chiordane 

Endrin Aldehyde 

ZA-Dinitrotoluene 

I 0.39 I 3.9 I 0.39 I 3.9 1 0.39 1 3.9 1 NA I NA I 

1 0.02 1 0.2 1 0.011 1 0.106 1 0.02 1 0.2 1 NA 1 NA 

4.6 9.2 1.3 2.6 4.6 9.2 NA NA 

NA NA NA NA NA NA NA NA 

0.2 1.5 0.2 1.5 0.2 1.5 NA NA 

12.6-Dinitrotoluene I NA I NA I NA I NA- I NA I NA I NA I NA I 

12-Methvh-rauhthalene 1 1.3 I 2.6 I 1.3 I 2.6 I 1.3 I 2.6 I 0.3 I 3 I 

Acenaphthene Acenaphthene 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 0.3 0.3 3 3 

Acenaphthylene Acenaphthylene 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 0.3 0.3 3 3 

Anthracene Anthracene 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 0.3 0.3 3 3 

Benzo(a)anthracene Benzo(a)anthracene 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 1.3 1.3 2.6 2.6 0.3 0.3 3 3 

SITES2AND5 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED EFFECT LEVELS FOR SITES 2 AND 5 

ST. JULIENS CREEK ANNEX FACILITY 
CHESAPEAKE, VA 

Muskrat 

NOAEL 1 LOAEL F I I I I I 
1 I 10 1.19 I 11.89 I 10 I 100 I 10 I 100 I 10 I 100 I 0.3 I 3 I 10 I 100 I 

Shrew Robin 1 Heron I Hawk I Bass I Woodcock 

JOAEL I LOAEL I NOAEL I LOAEL I NOAEL 1 LOAEL I NOAEL I LOAEL I NOAEL I LOAEL I NOAEL 1 LOABL 

Ecological Contaminant 

of Concern 

Benzofabvrene 

IChrvsene i 1.3 2.6 I 1.3 I 2.6 1 10 I 100 I 10 I 100 I 10 I 100 I 0.3 I 3 I 10 I 100 I 
IDibenz(a.h~anthracene 1 1.3 I 2.6 I 1.3 i 2.6 I 10 I 100 I 10 I 100 I 10 I 100 I 0.3 I 3 I 10 I 100 I 

N-Nitrosodiphenylamine 1.65 16.5 1.65 16.5 NA NA NA NA NA NA NA NA NA NA 

Phenanthrene 1.3 2.6 1.3 2.6 10 100 10 100 10 100 0.3 3 10 100 

Pyrene 1.3 2.6 1.3 2.6 10 100 10 100 IO 100 0.3 3 10 100 

1 NA 1 NA 1 NA 1 NA I NA I NA I NA 1 NA I NA I NA I NA I NA I NA I NA 1 12-Butanone 

I1.2-Dichloroethene (total1 I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I 
14-Methvl-2-Pentanone 1 25 1 250 1 54.9 1 549 1 NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I 

Acetone 

Chloroform 

Carbon Disulfide 

10 50 22 109.9 NA NA NA NA NA NA NA NA NA NA 

15 41 33 90 NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA--Not Available 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED EFFECT LEVELS FOR 

ST. JIJLIENS CREEK ANNEX FACILITY 

CHESAPEAKE. VA 

Ecological Contaminant 

of Concern 

Betuda)ovrene 

Raccoon Fox Mouse Frog 

NOAEL 1 LOAF1 
! ! 
1 NOAEL 1 LOAEL 1 NOAEL 1 LC 1 )AEL NOAEL 1 LOAEL 

1 I 10 I 0.29 I 2.86 I 1 I 10 NA I NA 

IBenzdb)fluoranthene 1 1.3 I 2.6 I 1.3 I 2.6 I 1.3 I 2.6 I 0.3 I 3 I 

Benzo(g,h,i)perylene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

Beuzo(k)fluoranthene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

his-(2-Ethylhexylphthalate 18.3 183 5.2 52 18.3 183 NA NA 

Butvlbeuzvlohthalate 159 1590 159 1590 159 1590 NA NA 

1 Cacbazole 1 1.3 1 -2.6 1 1.3 1 2.6 1 pml:3 I 2.6 i 0.3 I ~~ 3 I 

I Chrvsene 1 1.3 I 2.6 I 1.3 I 2.6 1 1.3 1 2.6 1 0.3 I 3 1 

Dibenz(a,h)anthracene 1 1.3 1 2.6 1 1.3 1 2.6 1 1.3 1 2.6 1 0.3 1 3 I 
Dibenzofuran 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 

Diethylphthalate 4583 45830 1310 13100 4583 45830 NA NA 

Di-n-Butylphthalate 550 1833 157 524 550 1833 NA NA 

Fluoranthene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

Fluorene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

llndenof 1.2.3-cdbvrene 1 1.3 I 2.6 I 1.3 I 2.6 I 1.3 I 2.6 I 0.3 I ~ 3 I 

IN-Nitrosodiohenvlamine I 1.65 I 16.5 I 1.65 I 16.5 I 1.65 I 16.5 I NA I NA I 

Phenanthrene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

Pyrene 1.3 2.6 1.3 2.6 1.3 2.6 0.3 3 

2-Butanone NA NA NA NA NA NA NA NA 

1,2-Dichloroethene (total) NA NA NA NA NA NA NA NA 

4-Methvl-2-Pentanone 25 250 13.2 132 25 250 NA NA 

1 Acetone 

Chloroform 

Carbon Disultide 

1 10 I 50 I 5.3 I 26.4 I 10 I 50 I NA I NA I 

15 41 7.9 22 15 41 NA NA 

NA NA NA NA NA NA NA NA 

.SITES2AND5 

NA--Not Available 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED EFFECT LEVELS FOR SITES 2 AND 5 

ST. JULIENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

I Ecological Contaminant I Raccoon I 

REFERENCES FOR VALUES USED 

Fox Mouse Frog 

AEL 1 NOAEL 1 LOAEL NOAEL 1 LOAEL NOAEL 1 LOAEL 

Dibeuzofuran I - I -- -- -- - -- -- -_ 
Diethylphthalate 

Di-n-Butylphthalate 

Fluoranthene 

Fluorene 

Iudeno( 1,2,3-cd)pyrene 

I (1) I (2) ! (1) ! (2) ! (1) I (2) 1 -- ! -- 1 

(1) (1) (1) (1) (1) (1) -- __- 

(9) (9) (9) (9) (9) (9) (11) (11) 

(9) (9) c-4 (9) (9) (9) (11) (11) 

(9) (9) (9) (9) _ (9) (9) (11) (11) , 
N-Nitrosodiphenylamine I (12) I (12) 1 (12) 1 (12) 1 (12) I (12) I -- I --- 

Phenauthrene 

Pyrene 
(9) I (9) I (9) I (9) (9) (9) (11) (11) _ 

(9) I (9) I (9) I (9) (9) (9) (11) (11) - 

(1) USDOE, 1996 
(2) 10 x NOAEL = LOAEL 
(3) Charters et al., 1996 
(4) CI-I2MHILL, 1997 
(5) Baker Corp., 1997 
(6) Matida et al., 1988. Frog values are those reported for fish. 

(7) CIC, 1990 
(8) RTI, 1995 

(9) Neal and Rigdon, 1967 
(10) Trust et al., 1993 
(11) Martin, 1980 
(12) Converted from LD50 reported in Lewis, Sr., 1992. 
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Table 4-4 
Site 2 Sediment Comparison With Sediment Quality Criteria 

St. Juliens Creek Annex 
Chesapeake, VA 

I I 
Conservative 

Maximum Average Sediment Quality Hazard Quotient Hazard Quotient 
Sample Analysis Chemical Name Concentration Concentration Criteria Reference (Maximum) (Average) 

General Chemistry (mg/kg) Total Phosphorous (as P) 20.2 16.85 -- -- ..- e- 
TAL Inorganics (mg/kg) Aluminum 27200 19050 -_ -_ -_ we 

Arsenic 19.4 12.4 8.2 ER-L, (2) 2.37 1.51 
Barium 109 82.35 ..- -- -- -- 
Beryllium 1.1 1.1 0.36 MT, (3) 3.06 3.06 
Cobalt 10.7 6.365 s- -- -- -- 
Copper 2620 1482 34 ER-L, (2) 77.06 43.59 
Iron 31100 24800 27,000 mT> (3) 1.15 0.92 
Lead 545 353 35 ER-L, (1) 15.57 10.09 
Manganese 235 170 230 MT, (3) 1.02 0.74 
Mercury 0.79 0.62 0.15 ER-L, (l)(2) 5.27 4.13 
Nickel 41.5 28.95 20.9 ER-L, (2) 1.99 1.39 
Thallium 2.2 1.16 0.24 mT> (3) 9.17 4.83 
Vanadium 115 71.9 mm -- -- -- 
Zinc 1400 908 120 ER-L, (1) 11.67 7.57 

TCL PesticideWPCBs (@kg) 4,4’-DDD 310 260 2 ER-L, (1) 155.00 130.00 
4,4’-DDE 130 100.5 2 ER-L, (1) 65.00 50.25 

I i4~4f-DT3T I 28 I 14.27 I 1 ~ 1 ER-L. (” ’ -- nA ‘1 I 
LII.lJU I 14.27 

56.00 35.30 
-,- --- I 

alpha-Chlordane 28 17.65 0.5 ER-L; ( 
Aroclor-1260 69 61.33 22.7 ER-L, (2) 3.04 2.70 
Dieldrin 36 20.75 0.02 ER-L, (1) 1800.00 1037.50 
gamma-Chlordane 29 19.4 0.5 ER-L, (1) 58.00 38.80 

TCL Semivolatiles (q/kg) Anthracene 130 130 85 ER-L, (1) 1.53 1.53 
,Benzo(a)Anthracene 440 440 230 1.91 1.91 , ~1- . ER-L, (1) . 
IBenzo(a)Pyrene ! 660 ! 660 ! 400 1 ER-L, (1) 1 1.65 I 1.65 I Benzo(k)fluoranthene 470 470 _- -- mm -- 
Chrysene 680 680 384 ER-L, (2) 1.77 1.77 
Diethylphthalate 250 250 97 MT, (3) 2.58 2.58 
Fluoranthene 930 890 600 MT, (3) 1.55 1.48 
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Table 4-4 
Site 2 Sediment Comparison With Sediment Quality Criteria 

St. Juliens Creek Annex 
Chesapeake, VA 

Pyrene 1200 1150 350 BT, (3) 3.43 3.29 
TCL Volatiles (ug/kg) 1,2-Dichloroethene (total) 9 9 -- -- -- se 

4-Methyl-2-Pentanone 5 5 -- -- _- -- 
Acetone 450 271 -- -- -- -_ 
Carbon Disulfide 81 48.25 -- -- -- __ 

(1) Long, E. R. and L. E. Morgan. 1990. The Potential for Biological Effects of Sediment-sorbed Contaminants Tested in the National Status and Trends Program. 
National Oceanic and Atmospheric Administration (NOAA), Seattle, Washington. 

(2) Long, E. R., et al. 1995. Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine and Estuarine Sediments. Environmental 
Management 19 (1): 81-97. 

(3) Tetra Tech (1986) as reported in Fitchko, J. 1989. Criteria for Contaminated Soil/Sediment Cleanup. Pudvan Publishing Co., Northbrook, IL. 
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Table 4-5 
Site 2 Surface Water Comparison With Water Quality Criteria 

St. Juliens Creek Annex 
Chesapeake, VA 

Maximum Average 
Conservative Surface Hazard 

Water Quality Criteria Quotient 
Hazard 

Quotient 
Sample Analysis 

General Chemistry (mg/L) 
TAL Inorganics (ug/L) 

Chemical Name 
Total Phosphorous (as P) 
Aluminum 
Arsenic 
Chromium (2) 
Copper 
Iron 
Lead 
Manganese 
Zinc 

Concentration Concentration (1) 
0.202 0.202 0.000 1 
7870 7870 __ 
3.1 3.1 36 
166 166 50 
203 203 2.9 

10700 10700 __ 
77.9 77.9 8.5 
120 120 mm 
268 268 86 

(Maximum) (Average) 
2020.00 2020.00 

-- -- 
0.09 0.09 
3.32 3.32 

70.00 70.00 
-s -_ 

9.16 9.16 
-m -_ 

3.12 3.12 

(1) Federal Ambient Water Quality Criteria (AWQC) for the marine aquatic environment. (USEPA, 1986). 
(2) AWQC as chromium (VI). 



TABLE 5-l 
hMXIMUM CONCENTRATION HAZARD QUOTIENT VALUES 

STEZ,LANDFILLB 
ST. JULlENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 



TABLE 5-2 
MEAN CONCENTRATION HAZARD QUOTIENT VALUES 

SITE 2, LANDFTLL B 
ST. JLJLISNS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 



TABLE 5-3 
MAXMUM CONCENTRATION HAZAFD QUOTIENI VALUES 

SW 5, BURNING GROUNDS 
ST. JULIENS CREEK ANNEX FAClLlTY 

CHESAPEAKE, VA 

Carbamle 3.7x-02 1.61E02 1.21E02 1.2E-03 

ChrySW~ 5.79G01 2.9OGOl 2.1mo1 2.17GO2 

Diethylphthalate NC NC NC NC 

Di-n-Butylphthalate 4.92Go3 lASE03 8.44mll 8.44EHO 

Fluoranthcne 
Fluome 
Jndeno(l,2,3-cd) 
N-Nitrosodiphenylamine 
Phenmtbrene 
Fyrene 

2-Butanone 

4.16E-01 2.08GO 1 1.56GO1 1.56EO2 

NC NC NC NC 

2.84G01 1.4%01 1.oE-01 l.O7E-02 

2.2oE-01 2.2OGO2 NA NA 

l.,4E-01 8.69GO2 6.52!&02 6.52EO3 

6.32E-01 3.16E-01 2.3%01 2.37E-02 

NA NA NA NA 

n “vk 1 Woodcock 1 Raccoon I Fox 
NOAEL LOAEL 1 NOAEL I LOAEL I NOABL I LOABL I NOAEL I LOAEL 

4.83E-01 

8.72EtOO 

NC 
1.61EtOl 

3.76!??02 

1.4OEtQ2 

7.45Eti2 

9.98GO2 

2.54&01 

1.38E01 

NA 

NA 
5.71E01 

6.84Etol 

1.21E+o 1 

8.57E+ol 

4.67EH1 

NC 

NC 

NA 
NA 

4.91~04 

--EL 

NC 
PA6E-03 

5.61E-03 

2.22E-02 

4.09GO3 

8.18E03 

7.13~04 

LZPE-02 

NC 
9.23G03 

6.31B03 

NC 
NA 

3.86&03 

IAOE-02 

NA 

NA 
0.00E+00 

NC 

NC 

NA 

3.86EO4 

1.4OE03 

NC 

6.3X%02 

NA 

3.88E02 

NC 

6.35%03 

NA 

3.88E03 

5.81&03 

4.98s02 

4.29GO2 

7.84E02 

Z.P,E-03 

2.49G02 

4.29E-03 

3.9s02 

NC 

4.92&02 

3.80%02 

3.01E02 

NC 

2.46E02 

3.80303 

lSOEO2 

NA 1.41E01 1.41E02 1.73FrOl 8.6%02 1.09E-01 5.46EO2 

NA NA NA NA NA NA NA 

O.OOE+OO NA NA 9.59~04 1.9~04 6.2~04 1.26E-04 

NC NC NC 2.40%05 8.77&06 NC NC 

Mouse 

1,76E-01 

L25E+OO 

6.8%01 

NC 

NC 

7.7.SE+OO 

NA 

1.47F.-02 

NC 

NC 

2.83501 

2.18E01 

6.65E-01 

1.22EOl 

2.4s01 

2.13E02 

3.85301 

NC 

3.89E03 

2.76EOl 

NC 

1.89E-01 

1.46LOl 

1.15E-01 

4.2OEO1 

NA 

1.27!%03 

NC 

3.52&02 

2.SOE01 

1.36E-01 

NC 

NC 

9.7OBO1 

NA 

7.3s03 

NC 

NC 

1.42E01 

2.18E02 

3.32EOl 

6.12FrO2 

1.2%01 

1.07EFo2 

1.92Goi 

NC 

1.17&03 

1.38EOl 

NC 

9.44&02 

LAG02 

5.77EO2 

Z.lOE-01 

NA 

2.5~04 

NC 
Acetone 1 8.71~04 1 1.74EO4 1 NA 1 NA 

chloroform NC 1 NC 1 NC 1 NC 

NA denotes that benchmark values (NOAEL. and LOAEL) were unavailable. 
NC denotes not a contaminant of concern. 
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TABLE 5-4 
MEAN CONCENTRATION HAZARD QUOTIENT VALUES 

SITE 5, B-G GROUNDS 
ST. JULIENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

Shrew Robin Hawk I Woodcock 1 Raccoon I Fox Mouse 
Ecological Contaminant NOAEL 1 LQAEL 1 NOAEL 1 LOAJZL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL LOAEL NOAEL LOAEL 

1.36E+OO 9.87&02 S.OSE-02 5.84E.03 1 8.1OE-01 5.87E-02 1 1.20%01 1 1.2OE-02 1 2.328-01 1 2.328-02 1 4.54E-01 1 4.54E-02 

chromium 
Cobalt 
Copper 
Cyanide 
Iron 

Lead 
Manganese 

M-W 

Nickel 
silver 

5.08E-01 

NC 

1.43EtOl 

2.05E-03 

3.9OE+O2 

3.97E+Ol 

8.33E01 

1.798-02 

1.48%01 

5.49E-03 

ene 

NC NC NC NC NC NC NC 7.19E-02 7.19&03 NC NC NC NC 

NC NC NC NC NC NC NC NA NA NC NC NC NC 

1.88E+oo 2.51E-01 NA NA NA NA NA NA 3.69E-01 4.92B02 3.26E-01 4.34E-02 l.ZSE+OO 1.67E-01 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

2-Methylnaphthalene 2.21E-02 LIIE-02 1 8.30&03 1 8.3OE-04 4.9lE-04 1 4.91E-05 1 4,94E-03 1 4.94E-04 1 3.878-03 1 1.94&03 1 3.83B03 1 1.9lE-03 1 1.47&02 1 7.35E-03 

ale NC 1 NC 1 NC NC 1 NC 1 NC 1 NC 1 NC 1 5.99E-03 1 3.00E.03 NC 1 NC 1 NC 1 NC 

IBenzo(g,h,i)perylene 8.428-02 1 4.21E-02 1 3.,6&02 1 3.16E-03 1 1.87E03 1 1.87E-04 1 1.88E-02 1 1.88E-03 1 1.48B02 1 7.38E-03 1 1.46E 

IChrysene 
IDiethylphthalate 

P.IlE-01 l.OSE-01 7,90E-02 1 7.9OE-03 1 4.67503 1 4.678-04 1 4.70E-02 1 4.7OE-03 1 7.65E-02 1 3.8 

NC 1 NC 1 NC 1 NC NC NC NC 1 1.36E-05 1 1.36~.o6T NC NC 1 NC 1 NC 

5.05303 1 3.97E-02 1 1.98E-02 3.92E02 1.96E-02 1 lSOE-01 1 7.52&02 

NC NC 1 5.8lE.03 1 2.9lE-03 NC 1 NC 1 NC 1 NC 

NA NA 1 NA 1.978-02 1 1.97E.03 1 1.5lE-02 l.SlE-03 1 %79E-02 1 5.793-03 

NA denotes that benchmark values 0JOAEL and LOAEL) were unavailable. 
NC denotes not a contaminant of concern. 
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Table 6 - 1 
Hazard Quotient Determination for Earthworm - Site 2 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

1 1 f 

~ Sample Analysis Chemical Name Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 
Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 

wc -- -- 

-- I -- I me I 

General Chemistry (mg/kg) Total Phosphorous 153 29.39 r TAL Inorganics (mg/kg) Aluminum 18600 6521.11 __ -- w- 
Antimony 7 2.46 -- _- -- 

Beryllium 13.4 1.91 I I 

Chromium 246 63.36 0.0075 32800.00 ! 8447.4 1 I 
Copper 4260 548.86 
Cyanide 0.85 0.32 0.005 170.00 64.67 
Iron 106000 28112.22 12 8833.33 2342.69 
Lead 2370 371.28 0.01 237000.00 37127.78 i 

me I -- I -- I 

! ~~~~~ 169.69 ! 330 I 2.08 I 0.51 1 

-- I I _- I 

Manganese 688 
Mercury 0.56 0.30 0.058 I 9.66 5.13 
Nickel 246 49.66 -- -- -- 
Thallium 6.2 1.59 -- i 
Vanadium 66.1 26.48 58 1.14 0.46 
Zinc 7560 1157.46 -- -- -- 

TCL PesticidesK’CBs (q/kg) 4,4’-DDD 4200 486.16 100 42.00 4.86 
4,4’-DDE 460 138.07 100 4.60 1.38 
4,4’-DDT 900 154.53 100 9.00 1.55 
Aroclor-1260 110 73.61 -- -- -- 

TCL Semivolatiles (q/kg) 2-Methylnaphthalene 310 3 10.00 -- -- 
Acenaphthene 170 170 01) 

-- 
I 585.67 -.-.-- 100 1.70 1.70 

100 8.20 5.86 820 
590 581.67 I 1W I < on I c R3 I 

2300 615.56 I 
1400 507.78 1 lOi 

Id.“” V.-v 
14.00 5.08 

1700 646.67 inn 17 nn /; A7 

I --” I I I.“” I “.T I 

I 1f-P I 0 nn I A cc i 

Acenaphthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(h)Fluoranthene 

IRmmtcr h ikPervlcnc 1 890 I 454 89 V.-J-l --*.-.,\ ,-.,-,- -- --*.- _ZI .- ..-_ &VU 0.7” 

Benzo(k)Fluoranthene 1100 443 .oo 100 11.00 4.43 
Bis(2-Ethylhexyl)Phthal 54 54.00 -- _- -- 
Butylbenzylphthalate 280 280.00 -- __ -- 
Carbazole 300 300.00 _- -_ -_ 
Chrysene 2700 677.78 100 27.00 6.78 
Di-n-Butylphthalate 210 210.00 -- -- we 
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Table 6 - 1 
Hazard Quotient Determination for Earthworm - Site 2 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 

TCL Volatile (ug/kg) 

Chemical Name Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 
Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 

Dibenzofbran 70 70.00 -- -- -- 
Fluoranthene 5000 1038.89 100 50.00 10.39 
Fluorene 380 380.00 100 3.80 3.80 
Indeno(1,2,3-cd)Pyrene 800 381.56 100 8.00 3.82 
Phenanthrene 4400 916.44 100 44.00 9.16 
Pyrene 7200 1147.22 100 72.00 11.47 
Acetone 35 13.13 -- _- -- 
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Table 6 - 2 
Hazard Quotient Determination for Earthworm - Site 5 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis Chemical Name Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 
Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 

General Chemistry (m@kg) Total Phosphorous 18.8 6.64 -- -- mm- 
TAL Inorganics (mg/kg) Aluminum 20200 9240.00 --- --- mm- 

Antimony 1.1 0.76 me me- --- 
Barium 1040 249.14 440 2.36 0.57 
Beryllium 1.2 0.65 -em --- -me 
Cadmium 6 1.00 --- w-m -mm 
Chromium 74.6 24.80 0.0075 9946.67 3306.67 
Copper 6470 697.29 -- --- -mm 

1.45 0.42 0.005 290.00 84.80 
Iron 120000 28520.00 12 10000.00 2376.67 
Lead 7210 1020.51 0.01 721000 102051.00 
Manganese 852 234.77 330 2.58 0.71 
Mercury 0.98 0.41 0.058 16.90 7.09 
Nickel 91.5 19.04 --- v-e D-w 
Silver 3.5 1.45 -_- --- -mm 
Thallium 5.3 1.66 --- --- --- 
Vanadium 55.7. 30.71 58 0.96 0.53 
Zinc 8490 983.60 --- m-m -we 

TCL PesticidesRCBs (@kg ) 4,4’-DDD 310 52.53 100 3.10 0.53 
4,4’-DDE 2200 365.85 100 22.00 3.66 
4,4’-DDT 1200 289.03 100 12.00 2.89 

TCL Semivolatiles (@kg) 2,4-Dinitrotoluene 3200 554.50 __ -- -mm 
2,6-Dinitrotoluene 39 39.00 __ mm -mm 
2-Methylnaphthalene 42 42.00 __ _- em- 
Benzo(a)Anthmcene 810 282.20 100 8.10 2.82 
Benzo(a)Pyrene 480 227.00 100 4.80 2.27 
Benzo(h)Fluoranthene 1900 649.20 100 19.00 6.49 
Benzo(g,h,i)Perylene 350 164.30 100 3.50 1.64 
Benzo(k)Fluoranthene 700 230.10 100 7.00 2.30 
Carbazole 61 61.00 -- ms -me 
Chrysene 1100 403.60 100 11.00 4.04 
Di-nButylphthalate 4700 613.10 -- w- 
Fluoranthene 790 425.30 100 7.90 4.25 
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Table 6 - 2 
Hazard Quotient Determination for Earthworm - Site 5 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 

TCL Volatiles (t&kg) 

Chemical Name Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 
Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 

Indeno(l,2,3cd)Pyrene 540 189.60 100 5.40 1.90 
N-Nitrosodiphenylamine 530 212.50 -- -- -- 
Phenanthrene 330 197.60 100 3.30 1.98 
Pyrene 1200 458.10 100 12.00 4.58 
2-Butanone 210 28.35 -- a- -e 
Acetone 28 11.61 -- -- -- 
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TABLE D-l 
HAZARD QUOTIENT CALCULATIONS FOR SHORT-TAILED SHREW 

Site 2, Landfdl B Site 2, Landfi!.l B 
St. Miens Creek Amex Facility St. Juliens Creek Annex Facility 
Chesapeake, Virginia Chesapeake, vi&a 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingdon Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/&y 
0.0009672 k&lay 

(USEPa, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

Short-Tailed Shrew 
(Conservative Inputs) 
BodyWei& 
Food In@ion Rate 
water Ingestion Rate 
soil Ingestion Rate 

0.0150000 kg 
0.0093000 k&day 
0.0033450 L/day 
0.0009672 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

Mean Concentrations 
SOiI Water Invertebrate 

concentration Concentmtio concentration NOAEL LOAEL NOAEL LOAEL 

0.38 0 0.38 0.2601024 1.30 
yrrne 0.38 0 0.38 0.2601024 1.30 

!lE 0.92 0 0.92 0.6297216 1.30 
PyTene 1.15 0 1.15 0.787152 1.30 
ACetOIle 0.01 0 0.013 0.0088982 

Maximum Conceotrntioos 
Sd Water Invertebrate 

concentration concentratio concentration Dose NOAEL LOAEL NOAEL LOAEL 

HQ, HQ I 

I .  0.07 0 “.“I “.“4,Y‘>O , 
e 5 0 5 3.4224 1 1 

0.38 0 0.38 0.2601”“’ I ’ 
-...,.,&cd)pyme 0.8 0 0.8 0.547,0* , 1 
lenantluene 4.4 0 4.4 3.011712 1 1 

Pyme 7.2 0 7.2 4.928256 ( 1 
Acetone 0.035 

NA _ Not Available NA -Not Available 



TABLE D-2 
HAZARD QUO’llENT CALCULATIONS FOR AMERICAN ROBIN 

Site 2, Landfdl B Site 2, LmdJUB 
St. Juliens Creek Amex Facility St. Julim Creek Annex Facility 
Chesapeake, Virginia Chesapeake, Virginia 

American Robin 
(conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water hption Rate 
soil Ingestion Rate 

0.0773000 kg 
0.1175000 kg&y 
0.0108000 may 
0.0352500 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

American Robin 
(Conservative Inputs) 
Body Wei@ 
Food Ingastion Rate 
Water Ingestion Rate 
Soil I,,g&ion Rate 

0.0773000 kg 
0.1175000 kg&y 
0.0108000 may 
0.0352500 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Bayer, 1994) 

58.102646151 NA NA / NA 1 NA 
!887.25357 l.lOE+O2 ] 4.45E+Ol / 1.17E+O2~2.9OE+OZ 

Mean Concentrations 

L3811 NA 1 NA 1 NA 1 NA 
0004331181 S.lOE+OO 1 1,28E+Ol 1 8.49E-05 1 3.38E-05 

1.59 0 1.592222 3.14633: 
VanadiUm 26.48 0 26.47778 52.3218: 
zinc 1157.46 0.27 1157.456 2287.241 
4,4’-DDD 0.49 0 0.49 0.968272962 3. 
4,4*-DDE 0.14 0 0.14 0.276649418 3. 
4,4’-DDT 0.15 0 0.15 0.296410091 3. 

Benm(a)anthcacene 0.62 1 
I,^.._^ _ , L_-___ I 

17091 NA 1 NA I NA 1 NA 
,llF‘+n, I 1 nn!J+n, I 7 IlhF-01 I ‘) llm.m _“-.“_ _.““- “_ -.--- --, -.--- -- 

I nzn I n l.OOE+Ol l.OOE+O2 7.51P02 7.5lE-03 
-.--..- _,_,_ -- _-..- “.__ , ” _.“_ I _..____ j563 l.OOE+Ol l,OOE+O2 7.51B02 7.51E-03 
Phmantbxene 0.92 1 0 0.92 1 1.817981889 l.OOEtOl l.OOE+OZ 1.82E-01 1.82E02 
Fyme 1.15 I 0 1.15 1 2.272477361 l.OOE+Ol 1 .OOE+OZ 2.27E-01 2,27E-02 
Acetone 0.01 1 0 0.013 1 0.025688875 NA NA NA NA 

Total Phosphorous 1 153 1 0.202 1 153 1 302.36651491 NA NA NA NA 
AI~inum 1 18600 1 7.87 1 18600 136755.950791 1 ..lOE+O2 4,45E+Ol 3,35E+O2 8.26E+O2 
AIltilWlly I 7 I 0 1 7 1 13.832470891 NA NA NA NA 
Arsenic 0 1 0.0031 I 0 IO.0004331181 ! i.lOE+OO 1.28E+Ol 8.49E-05 3.38E-05 

WI Nd. ?.I& Nd B~lliUIIl 1 13.4 1 0 1 13.4 I26.479301421 _.._ , . .._ , _..- I . ..- 
I I n 1, I 

Tllallium 6.2 0 6.2 I 12.251617 
Vanadium 1 66.1 1 0 1 66.1 1130.61804 

p,4’-DDD 4.2 1 0 4.2 18.2994825 

_.. . 
.OOE+Ol l.OOE+O2 9.88E-01 9.888-02 
.OOE+OJ l.OOE+OZ 7.51E02 7.5lE-03 
.OOE+Ol l.OOE+O2 1.58E-01 1.58E-02 
.OOE+Ol l,OOE+O2 8.693-01 8.69E-02 

ryrr;r*r; , 1.1 , u , I.‘ , I.+.LLIYO+JJ, x.OOE+Ol l.OOE+OZ 1.42E+OO 1.42E-01 
Acetone 1 0.035 1 o 1 0.035 1 o.o69i623541 NA NA NA NA 

NA _ Not Available NA -Not Available 



TABLE D-3 
HAZARD QUOTIENT CALCULATIONS FOR RED-TAILED HAWK 

Site 2, Landfill B Site 2, Lmd6llB 
St. J&m Creek Annex Facility St. Julims Creek Annex Facility 
Chesapeake, Virginia Chesapeake, vi&a 

Red-Tailed Hawk 
(comervative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
Soil In&on Rate 

0.9570000 kg 
0.1090000 kg/day 
0.0640000 L/day 
0.0028000 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; life hi&y fact sheet) 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
Soil Ingestion Rate 

0.9570000 kg 
0.1090000 kg/day 
0.0640000 Llday 
0.0028000 k&lay 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; life b&tory fact sheet) 

Mean Conceeotratiaas 

28112.22 1 

V~diUlll 26.48 0 26.47778 
zinc 1157.46 0.27 1157.456 135.2360092) 1.45E+Ol 1 
4,4’-DDD 0.49 0 0.49 0.057243469 ( 3 
4,41DDE 0.14 0 0.14 0.016355277 ) 3 

ne 0.44 0 ( 
lthalate 0.054 0 0.054 0.006308464 1. 

~lbenzylphthalate 0.28 0 0.28 0.032710554 
Carbazole 0.3 0 0.3 0.035047022 1. 
chlysene 0.68 0 0.68 0.079439916 1. 
Di-n-Bntylphtite 0.21 0 0.21 0.024532915 1 

” n n, 

1.04 ( 1.04 lo.1214963 

NA NA NA NA 
lOE+OZ 4.45E+Ol 1.98E+Ol 4.883+01 
NA NA NA NA 

lOE+OO 1.28E+Ol 4.06E-05 1.62E-05 

-.-. , _.” -,-_ __._ 
. ..hylene 1 0.82 1 0 ) 0.82 ]0.095795193) 1 

1 0.59 1 0 1 0.59 1 0.06(19951(1 I 1 
dhlacene 1 2.3 1 0 1 2.3 IO.26 

BemQfluomtbene 1.1 I 0 
Bi&-etbylhexyl)phthalate 1 0.054 1 0 0.054 )0.006308464) l.lOE+OO ) l.lOE+( 11 5.73E-03 5.733-04 

NA NA NA NA 
lOE+Ol 1 .OOE+O2 3.5OE-03 3.5OEO4 
lOE+Ol 1 .OOE+OZ 3.15&v02 3.15E-03 
IOE-01 l.lOE+OO 2.23E-01 2.23B02 

-*-.I.-..- “..___.,“__ 1 

I I n I 

NA -Not Available NA -Not Available 
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TABLE D-4 
HAZARD QUOTENT CALCULATIONS FOR AMERICAN WOODCOCK 

Site 2 Lmdfill B 
St. Juliens Creek Annex Fxility 
chesapeaks, Via 

Amerkao Woodcock 
(comenratave Inpws) 
Body Weight 
Food Iogestion Rate 
water IngestionRate 
soil 1ngesti0n Rate 

0.1340000 kg (USEPA 1993) 
0.1500000 kg/day (“SDOE, 1996) 
0.0200000 Y&y (USDOE. 1996) 
0.0075000 k&lay (Beyer, 1994) 

Site2,LandlillB 
St. Jtiens Creek AnnexFacility 
chesqe*e, Virginia 

American Woodcock 
(co-ve Inputs) 
Body Weight 
Fwd Ingestion Rate 
water lnged‘m Rate 
Soil IngD&n Rate 

0.1340000 kg 
0.1500000 keJday 
0.0200000 Lby 
0.0075000 k&lay 

(lJSFEA1993) 
(USDOE, 1996) 
(USDOE, 1996) 
@eyeI. 1994) 

T&dPhosphoro”s ( 29.39 1 0.202 1 29.38889 1 34.57306101 1 NA 1 NA 1 NA I NA 

, “._“1”.._. , 

Arsenic I 0 1 0.0031 I 0 1 0.000462687 1 5 1 
Betyllium 1 13.4 I 0 1 13.4 1 15.75 1 NA I NA 
rhm.,mLm I ?A6 I I ““l 

18600 7.87 1 18600 i 21863.11493 1 l.lOEtOZ ) 4.45B+ol L99E+o2 4.91E+OZ 
I 7 I 0 ’ 7 I 111’)7Kllad I NA 1 NA NA NA 

. ..OE+OO 1 1.2EE+Ol 9.07&05 3.618-05 
NA NA 

Al&m 6521.11 7.87 6521.111 ) 7665.913302 L1OEto2 4.45EHu 6.99E+ol 1.72E+O2 
AntimOnY 2.46 0 2.458333 / 2.889458563 NA NA NA NA 
Arsenic 0 0.0031 0 I O.OOO462687 5.1OE+oO 1.28E+o1 9.07E-05 3.61&05 
BerYlliIUlI 1.91 0 1.91 1 2.244962681 NA NA NA NA 

63.36 0.17 63.35556 1 74.49179627 LOOE+oO 5.OOE+oO 7.45Fam -~-“~.I-.. 
Copper 
cvani& 0.85 1 

4260 0.2 4260 1 5007.119403 1 4.7OE+Ol 

Iron / 106000 / 

MemIy 
Nickel 
Thallium 
Vwadium 

0.56 
246 
6.2 

66.1 

0 
0 
0 

0.56 1 0.658208955 1 
246 I 289.141791 I 

, 

M‘ZllIY 1 0.30 0 0.297778 0.350000261 ( 4. 
Nickel 1 49.66 0 49.65556 
Thallium 1 1.59 0 1.592222 

n 26 477% 

4,4’-DDD 4.2 1 0 1 4.2 1 4.936567164 1 ,.““t.-“3 , Z.I”C-“I 
4.4,-DDE 1 0.46 1 n I fidL I n 5m~7lM7 I X”fiG-fil I 7*mm 

, , 
“__” , “._.““._“._, -._-- __ , -.--- -1 1.8OE+o2 1.93E+Ol 

4$-DDT I 0.9 I 0 1 0.9 1 1.057835821 I 3.00503 1 Z.SOEOZ 3.53E+O2 3.78EtOl 
AIOClOI-1260 1 0.11 1 0 1 0.11 1 0.129291045 1 NA I NA NA NA 
2-M&hthlnwhti,a,me 1 0.31 I 0 0.31 / 0.364365672 1 LOGE+01 I LOOEtO2 3.64M2 3.64E03 

I,,,,,t z 2.OOE02 2.OOEO3 
,I”_ _, , _.___ __ , _._._ .Z 9.64&02 9.64E03y 

l.OOE+ol 1 l.OOEtO2 6.9.X-02 6.93E03 

NA NA 1 NA 1 NA 1 

Acenaphthykne 0.59 1 n I , “._, I”.” ._.I “. 
Anthrscene 1 0.58 1 0 / 0.58 ( 0.681716r 

7 
1.OOEtO1 1 LoOE+O2 1 2.7OEOl 1 27OE02 

1 l.OOE+oZ 1 1.6s01 1 I.6502 .ooE+ol 
..OOE+OI 

0.62 
0.51 
0.65 
0.45 

0.62 
0.51 
0.65 
0.45 

0.728731: 
0.599440299 1 1.00Eto1 1.00E+02 5.99E-02 5.99E03 
0.763992537 1 LOOEM l.OOE+o2 7.64&02 7.64EO3 
0.52891791 / l.OOE+Ol LOOE+o2 5.29502 5.2%-03 

DOE+01 LOOE+O2 5.17E-02 5.17R-03 
149 1 LlOE+oO LlOE+Ol 5.7%02 5.77E-03 

.3-cd)pyrene I 0.8 I 0.38 0 0.38 0.446641791 I 1. 
nne 0.92 0 0.92 1.081343284 1 1.1 

Pyme 1.15 0 1.15 1.351679 
Acetone 0.01 0 0.013 0.0152791 

NA -Not Avai!able NA - Not Available 



TABLE D-S 
HAZARD QUOTIENT CALCULATIONS FOR RED FOX 

Site 2, Landtill B Site 2, La&ill B 
St. Jdiena Creek Annex Facility St. Joliens Creek Annex Facility 
Chesapeake, Virginia Chesapeake, Virginia 

Red For 
(Comemtive Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
soil ingestion Rate 

3.9400000 kg 
0.4500000 k&y 
0.3800000 L/day 
0.0165074 kg&y 

(VSEPA, 1993) 
(VSDOE, 1996) 
(VSWE, 1996) 

@Y% 1994) 

Red For 
(conserfative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingeslion Rate 
soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg/day 
0.3800000 L/day 
0.0165074 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 
(Beye?, 1994) 

Mean Concentrations 
1 Soil 1 Water 1 SmaUMmnmal~ I I I I 1 

concentlntion Concentdon 1 concen~tion 1 

~“~~, i -..-~--- Dose ’ NoAEL ’ LoAEL ‘NomL’LoAEL’ 

I 
J‘fO.0” 

0.32 
“011*“* 

“.“,D , >,‘.,,,I” , ..7.7”,&6 4.22E+OO r 4.23E+Ol 11.04E+OlI 1.04E+OO 
6OE+Ol 1 l.SOE+O2 1 4.373-01 1 1.34E01 

Pyme 1.15 0 1.15 ( 0.13616333 1 1.3OE+OO 
AC&Olle 1 0.01 1 0 1 0.013 1 0.00153924 / 5.3OEtOO 

2,6OE+OO 11.05E-61 [ 5.24E-02 
264EtOl 1 2.9OE-04 1 5.83B05 

Maximum Concentrations 

I Soil Water 1 SmallMammal 1 I I I I 

MLWl@“*se 688 0.12 688 81.47 
Mercmy 0.56 0 0.56 0.066 
Nickel 246 0 246 29.127111781 
Thallium 6.2 0 6.2 0.734097939 [ 

14,4’-DDD 1 4.2 1 0 4.2 IO.497 

Benzo(a)antiuacene 2.3 1 0 2.3 0.272 
Benzo(a)pyrene 1.4 I 0 1.4 0.165764OSlI 
Benzo(b)tluoranthene 1.7 I 0 1.7 0.201: 
Benz&h,i)perylene 0.89 1 0 0.89 0.105378575 1 

>266551 1.3OE+OO 2.6OEH30 2.09EOl i.OSE01 
2.9OE-01 2.86E+oO 5.72E-01 S.SOE-02 

I849191 1.3OEtOO 2.6OEtOO l.SSE-01 7.74EO2 
1.3OEtOO 2.6OE+OO S.llE-02 4,OSE-02 
1.3OEtOO 2.6OEHJO LOOE-01 5.01%02 
5.2OEtOO 5.2OE+Ol 1.23B03 1.23E-04 
1.593+02 l.S9E+O3 2.09E-04 2.09B-05 
1 snl7+rln , mR+nn 7 7-s.“, I 17PJll) 

Benzo(k)tluoradhene 1.1 0 1.1 0.130243183 
Bis(2-ethylhexyl)phthalate 0.054 0 0.054 0.006393756 
Butyibeazylphthalate 0.28 0 0.28 0.03315281 
Cmbazole 0.3 0 0.3 0.035520868 ___I- 1” , ___“I “” , _.,_- “_ , _,_,I I_ 
mm.-.- “” ”̂ . .̂ “. ^̂  1  ̂ .r- .̂ I . ..*- .̂ 

NA -Not Available 

5.3OE+OO 2.64E+Ol 1 7.82B04 1 1.573-04 1 

NA _ Not Available 



TABLED-6 
HAZAFJ, QUOTlENT CAUXLATIONS FORDEERMOUSE 

Site 2, landtill B Site 2. Landfill B 
St. Julian Creek Amex Facility St. Juliens Creek AnnexFacility 

chcsqmke, Virginia Chesapeake. Virginia 

Deer Mouse Deer Mause 

(COnsmativc hplts) (conscNadvc hpus) 
Body Wcigbt 0.0148000 kg (USEPA 1993) Body Weigbt 0.0148000 k~ (USEPA, 1993) 

Food Ingceticn Fate 0.0066600 k&lay (USEPA 1993) Food ~estion Rste 0.0066600 kg&y (USEPA, 1993) 

water hgosticm Rate 0.0028120 Vday (USEPA, 1993) WatsrhgCStiOllRate 0.0028120 Ihay (USEPA, 1993) 

Soil Ingestion Rate 0.0000700 kgkiay cBcye> 1994) Soil JngeetionRatc 0.0000700 !+lay @eye& 1994) 

Mea” Cancentratbns 
Soil W&I vcgetion Invme 

Co”cnnration Concmbnlion Conccnbation concentration Dose NOAEL LOAJZ NOMS LOAEX 
Ecoc 
TotA Phemhorous 
Al- 
Antimnnv 

1 153 i 0.202 1 61.2 ! CT r 
18600 

7 
7.87 

0 
7440 
2.8 

__._ , 69.6120286 NA NA NA NA 
11160 1 ?d59.46827 l.P3E+OO 1,93E+Ol 4.38E+O3 4.38E+O2 

“1 3.18310811 1.25EOl ,.ZSE+OO 2.55E+Ol 2J5E+OO 
n l!incPy 1.26x-01 1,26X+00 4.67&03 4.67&04 

18 6.6OE01 6.6OE+OO 9.23E+OO 9.23EOl 

7.* 

Amnlc 0 0.0031 0 0 , _. _ _. _-. 
Beryllium 13.4 0 5.36 8.04 6.093378: 
chmium 246 0.17 98.4 147.6 11. ---- 
CC.ppCF 4260 0.2 1704 2S56 19 
Cyanide 0.85 0 0.34 0.51 0.1 

I -- --- 

a~) &%&Y~ HQn H0 
To(al Phoephemus 
Aluminum 
Antimony 

1 29.39 1 0.202 I 11.755556 1 17.633334 I 13.402382 NA NA NA NA 
] 6521.11 1 7.87 1 2608.4444 ) 3912.6666 12966.83834 l.Y3E+Oo l.P3E+Ol 1.54E+O3 1.54E+O2 
1 2.46 1 0 1 O.P%33332 1 1.4749998 I 1.1178771 1.25EOl ,.25E+OO S.P4E+OO 8.94EOl 

o 1 0.0031 1 0 I 0 I 0.000589 1.26E.01 1.26EtOO 4.67&03 / 4.67F&i 

1.w,S14 1 ,.,7E+Ol [ 1.54B+Ol I9.%E+OO1 7.27E+OO 
37.18665 1 l.l7E+Ol 1 l.S4E+Ol 1 1.66E+O21 1.26E+O2 
18652027 1 6,87E+Ol 1 6.87E+O2 1 5.63%03 1 5.63BO4 

548.86 I 0.2 I 219.54224 I 329.3 

ad 
Y..““” 

2370 1 0.078 1 94% 

“._I..” 

Nickel ( 246 1 0 1 98.4 1 147.6 
Thallium ( 6.2 1  ̂ ’ 
VanadiUm I 66.1 I 

14,4,-DDD 0.49 1 0 I 0.196 I 0.2 

, “.A, , ” I “.“” , , . 

Amcler-1260 0.07 1 o 1 0.0296 1 0.0444 1 1 
0.14096622 ) 1.3OE+OO 2.6OE+OO 1 LOSE-01 1 SAZE02 
0.07730405 / 1,3OE+OO 1 2.6OE+OO 1 5.95EOZ 1 2.97EO2 

0 492 1 0.37287838 1 1,3OE+OO 1 2.6OE+OO 1 2.8X01 1 lA3E01 1 Acmq%hylau 0.59 I 0 I 0.236 I 0.3 

0.51 I 0 I 0.204 I 0.3 
0.65 1 0 1 0.26 1 0.39 , 0.29557432 I 
0.45 1 o 1 0.18 1 0.27 1 0.20462838 1 

Bcnro(k)flu~me 0.44 0 0.176 0.264 1 0.2 
B Bir(2-c!&4hew~htheJate 0.054 0 0.0216 0.03 

Butylbnaylpbtbalete 0.28 0 0.112 0.16” , “.. 
CtiZOlC 0.3 0 0.12 0.18 1 0.1 

- clqnene 0.68 0 0.272 0.4( 
Di-n-Butylplthalatc 0.21 0 0.084 0.1: 

1.3OE+w , , 
0008108 1.3OE+OO I 

24 1 0.02455541 1.83E+O1 L.S3E+O2 
:P 1 fi 12732432 159EtO2 

3641892 1.3OE+OO 2.C 
,8 , 0.30921622 1.3OE+OO 2.t 
L6 1 0.09549324 SSOE+O2 1.1 

0.44 
xyl)phthalate 1 0.054 1 0 I 0.0216 I i..u>- 

,~ Jphthalate 1 0.28 I 0 I 0.112 I 0.168 
carbamlc 1 0.3 1 0 1 0.12 1 0.18 

j--g-p-- 
1.08 

0.084 
0.028 * _._ ._ 

‘~ 
Dibenmfuran 0.07 0 0.028 OS 
Flu~eee 1.04 0 0.416 0.6 
Fluorene 0.38 0 0.152 0.228 1 ( 
hdmo 12.3-c ens 0.38 0 0.152 0.228 1 ( 
Phenm&rene 0.92 0 0.368 0.552 1 0.‘ 

c 

IE ACCI 
“C 1 1.15 I 0 
.^-_ I nor I n 

NA _ Not Available NA . Not Available 
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TABLE D-8 
HAZARD QUOTIENT CALCULATIONS FOR MUSKRAT 

Site 2, La&ill B 
St. Jcliem Creek /umex Facility 
Chesapeake, Virginia 

MUSkW 
(conservative Inputs) 
Body Weight 
Food h&ion Rate 
Water hlgation Rate 
soil Ingestion Rate 

Site 2, Landfill B 
St. Julie116 Creek Annex Facility 
Chesapeake, Virginia 

Muskrat 
(Consclvative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil hgedicn Rate 

0.8370000 kg (USEPA, 1993) 
0.2850000 !&lay (USEPA, 1993) 
0.8202600 L&y (USEPA, 1993) 
0.0285000 !&lay (estimated) 

0.8370000 Sq 
0.2850000 kgfday 
0.8202600 Wday 
0.0285000 k&lay 

(LJSEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 

(e&mated) 

Maximum Concentrations 
sediment water Vegetation 

concenmtion Concenhtion cmlcenhaticn Dose NOAEL LOABL NOAEL LOAEL 

ECOC wk?) ha (m&g) bw3Why) WWW h3Wb9 HQ. H0 

Mean Concentrations 
sediment water vegetation 

calcentratiml c‘mcenhaticn concentration Dcee NOAEL LOABL NOABL LOAEL 

ECOC h3k) 6wV bWW (mg/kg/day GWW/day) @SWAY) HQ. H0 
Total phcsphcmus 1 16.85 / 0.202 1 16.85 I 6.509 I NA NA NA NA 
Ahm!inlml 1 19050 1 7.87 1 19050 1 7142.928 / 1.93E+M) 1.93E+Ol 3.7OE+O3 3.7OE+O2 
AI 1.26E+OO 3.69E+Ol 3.693+00 
Bc S.lOE+OO 1.98E+Ol 6.05E+oo 1.56E+oo 

6.6oE+oo 6.24EOl 6.24E02 
1.54!I+o1 1.42302 LOSE-02 

( 27200 1 

109 0 109 40.82616487 5 
lylhm 1.1 0 1.1 0.412007168 f 

chromillm 0 0.17 0 0.1666 l.l7E+Ol 
Cclbalt 10.7 0 10.7 4.007706093 1 ,SE+OOl 2.383-01 1 

28.95 10.843 1 4.OOE+Ol 1 8.0 
I 2.2 I 0 I 2.2 r0. 
) 115 I 0 I 115 I 43.0734 

plC 1 1400 1 0.27 i 
4.43~DDD 0.31 0 0.31 0.116111111~ 5 
4,4’-DDE 0.13 0 0.13 0.04 
4,4’-DDT 0.028 0 0.028 0.01 

Iha-clordane 0.028 0 0.028 0.0104 

1 908 0.27 1 908 1 340.358 1 
I’-DDD 1 0.26 1 0 1 0.26 1 0.097 1 8.OOP01 

/4,4’-DDE 1 0.1 1 0 1 0.1 I 0.037 I 8.00EOl 

[Die&l ( 0.036 / 0 0.036 1 0.01348 

, #OE+OO 1 3.75&02 1 1.87E-02 
1,3OE+OO 1 2.6OE+OO 1 1.27P01 I 6.34&02 

Benzo(a)pyrenC 1 0.66 0 I 0.66 0.247 , l.OOE+oO 1 l.OOE+Ol 2.47501 2.47E-02 -..- U.00 ” 
Benw~)flucmthene 0.47 0 1 0.47 1 0.176 1 1.3OE+OO 1 2.6OE+OO 1.3.5C01 6.77802 KO(k)fluoranth~~ 0.47 0 0.47 0.176039427 1 1. 
chlysene 0.68 ,OE+OO 1.96E-01 9.8OE-02 uuysene 0.68 0 0.68 0.254691 
Dicthylphtbclate 0.25 SE+04 2.04&05 2.04&06 Diethylphtbalate 0.25 0 0.25 0.093637 
l3ucraldhene 0.89 )E+OO 2.56E-01 1.28E-01 Fluolanthene 0.93 0 0.93 0.348333 
Pyme t+oo 3.3,E-0, 1.66501 

0 0.68 0.255 1.3oE+oo 2.6. 
0 0.25 0.094 4.58E+O3 4.5s 
0 0.89 0.333 1.3OE+OO 2.61 

1.15 0 1.15 0.431 1.3OE+OO 2.6OE 
0.009 0 0.009 0.003 NA NA I NA I NA 1 

entanone 0.005 0 0.005 0.002 2.5OE+Ol 1 2,5OE+O2 1 7.49E-05 ( 7.49506 
:tone 0.27 0 0.27 0.101 l.OOE+Ol 1 S.OOE+Ol 1 l.OiE-02 1 2.02E-03 
bon Dimlfide 0.048 0 0.048 0.018 NA 1 NA 1 NA 1 NA 

333 1.3OE+OO 2.6OE+OO 2.68E-01 1.34E-01 
PyTm. 1.2 0 1 1.2 0.449462366 1.3OE+OO 2.6OE+OO 3.46E-01 1.73E-01 
1,2-Dicblorcethane (total) 0.009 0 1 0.009 0.003370968 NA NA NA NA 
4-Methyl-2-penticne 0.005 0 1 0.005 0.00187276 2SOE+Ol 2.5OE+O2 7.49B05 7.49E-06 
Acetone 0.45 0 I 0.45 0.168548387 l.OOE+Ol 5,OOE+Ol 1.69&02 3.37E-03 
Cm Nd Nd. NA NA bon !Xcltide 1 0.081 1 0 1 0.081 1 0.03033871 1 I . ‘ .  ,  .  .  .  .  _ _ _ 

NA _ Not Available NA -Not Available 



Site 2, Landfill B 
St. hliens Creek Annex Facility 
Chesapeake, Virginia 

Great Blue Heron 
(comervative inputs) 
Bodv Weizht 2.2290000 kg 

0.4200000 k&lay 
0.1058000 L/day 
0.0540000 kgklay 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 
(Beyer, 1994) 

TABLE D-9 
HAZARD QIJOTTENT CALCULATIONS FOR GREAT BLUE HERON 

Mean Concentrations 

I 1 Sediment 1 Water 1 Fish I I I I I 

170 
0.62 

28.95 
1.16 
71.9 

0.12 
0 
0 
0 
0 

170 
0.62 0.131843876 4 

28.95 6.156258412 7 
1.16 0.246675639 
71.9 15.28963661 1 

-.-_ ” .-__-- __“, , 
)E 1 0.1 ) 0 1 0.1 ( 0.021265141~ 3 

I “Old I n I 

111.-.1\--, , nnno I _.““, 
&Xh+h”l.,-< , pentanone . ..“I. _ ” 1 0.005 1 
AC.-..- ..+,T"e I *')7 I _,_. 
Carbon DindJide 1 0.048 1 

n 1 n "ma ( _.““, , “.““*,--““-, NA NA NA NA 
0 1 0.005 IO.0010632571 NA NA NA NA 
8-l I n'), lnnwAl??Rll ___. _.“_I .___1_, NA NA NA NA 
0 1 0.048 IO.010207268~ NA NA NA NA 

0.66 
0.47 
0.68 
0.25 

0.66 
0.47 
0.68 
0.25 

0.140349933~ 1. 
0.099946164~ 1. 
0.1446029611 1. 
0.05316 

NA -Not Available NA -Not Available 

Site. 2, Land6ll B 
St. Juliens Creek Annex Facility 
Chesapeake,Vir&ia 

Great Blue Heron 
(consemtive Inputs) 
Body Weight 2.2290000 kg (USEPA, 1993) 
Food Ingestion Rate 0.4200000 kg/day (USDOE, 1996) 
water Ingtdion Rate 0.1058000 L/day (USDOE, 1996) 
Sediment Ingestion Rate o.o54ooO+l k&lay (Gym, 1994) 

Maximum Concentrations 



TABLE D-10 
HAZARD QlJOTiEm CALCULATIONS FOR BULLFROG 

Site 2, Landtill B Site 2, Landlill B 
St. J,,lie,,s Creek Annex Facility St. Juliens Creek Annex Facility 

Chesapeake, Virginia Chesapeake, Virginia 

Bullfrog 
(ComeNative Inputs) 
Bcdy Wei@ 
Food Ingestion Rate 
Water Iqestion Rate 
sediment Ingestion R&3 

0.1428000 kg 
0.0101388 kg/day 
0.0000000 L/day 
0.0005982 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 

(No Data) 
(Kirkwood, 1980) 

BUllfrOg 
(Conserrative Inputs) 
Body Weight 
Food Iqqelion Rate 
Water Jngedi‘m Rate 
sediment Ingestial Rate 

0.1428000 k~ 
0.0101388 kg/day 
0.0000000 L/day 
0.0005982 kg&y 

(USEPA, 1993) 
(USEPA, 1993) 

(No Data) 
(Kirhoad, 1980) 

Maximum Concentrations 
I I sediment I water I T”“&hrat. I I I I I 1 

Mean Concentrations 

Ecological Contaminant 

of concern 
Total Phosphorous 
‘thr 

sediment Water Invertebrate 
concentration concmhation concenhation DO% NOAEL LOAEL NOAEL LOABL 

6WW (mglL) &3&c) (mm&y) (mg/kg/day) (m&!&y) HQ. HQI 
16.85 0.202 1 16.85 / 1.2669346261 NA 1 N, 4 NA NA 

717 1 19050 1 1432.350423 1 NA ~NA NA NA 
I 12.4 / 03323435831 NA NA NA NA 

1 6.191814035 / NA NA NA NA 

‘ --tium 1 19050 I .-. 
1 12.4 1 “OO-.l 
I 82.35 1 

14522285 1 NA 
.9951763 ( NA 
8.3778561 NA 

NA 40.97800424 
17.66941467 
0.0593993 
3.120343442 
^.~r.._-^_ 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 1 NA 1 NA 1 NA 
091 9,4OE-02 1 9.4OE-01 [ 6.32801 1 6.32E02 

NA NA NA NA 
‘XlUUWll z.1 ” L.‘ “.1034131YI NA NA NA NA 
-AUdiUrn 115 0 115 8.646734839 NA NA NA NA 
zinc 1400 0.27 1400 105.264598 NA NA NA NA 
4,4’-DDD 0.31 0 0.31 0.02330859 NA NA NA NA 

coExlt 6.365 
copper 1482 “..‘ , 
Iron 24800 10.7 1 24800 I18646873 
Lead 353 0.078 1 353 126.541711 

I I I,‘IR,i,~ 
ILead 

dercury 
Nickel 
- . . 

, 545 
235 
0.79 
41.5 
^̂  

0.078 
0.12 

0 
0 

545 
235 
0.79 
41.5 
^̂  

Nickel 1 28.95 1 
ThId!ium 1 1.16 1 0 

I4,4’-DDE 0.13 I 0.00977457 I 

NA 
51073 ( NA 

1 0.01954914 / NA 
1 0.0075189 ] NA 

4 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

4 NA NA 1 0.014 IO.001052646 NA N, 
0.001353402 NA NA 1 NA 1 NA 

,529 NA NA 1 NA 1 NA 
0.001578969 NA NA 1 NA 1 NA 

I 71.9 1 0 
I 9”R I n,, 

0.13 
0.44 
0.66 
0.47 
0.68 

0.13 
0.44 
0.66 
0.47 
0.68 

0.00977457 I 
0.0330831 
0.049624739 1 
0.0353: 
0.051128519 

1 0.25 1 
I no? I 

0 1 0.25 1 0.01879725 1 NA NA I NA I NA 
0 , n97 lnnhQQ,<,69) l”“..“. I .nnr,nn InO*..n.I”mDnO 

I‘Y”.‘“.“L*.LI “.,a “.__ 

Pyme 1.2 0 1.2 
l,2-Dicbloroethane (total) 0.009 0 0.009 
4-Methyl-2-pentanone 0.005 0 0.005 
ACetone 0.45 0 0.45 
Carbon Disuliide 0.081 0 0.081 

76701 NA-~ 
75945 NA 
0103 NA 

1 0.003609072 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA ,on Dialtide 0.048 1 0 , 0.048 

NA -Not Available NA -Not Available 



7h 908 I 0.27 I 454 
4,4’-DDD 1 Cl.26 1 0 1 0.13 0.13 , “.“31436364 
4,4,-DDE 1 0.1 1 0 1 0.03 1 0.05 10.012090909 

0.27 700 / 1 169.27272731 NA 



TABLE D-12 
HAZARD QUOTlENf CALCULATIONS FOR SHORT-TAILED SHREW 

Site 5, Burning Gromds Site 5, Burning Grounds 
St. Juliens Creek Annex Facility St. Juliem Creek Annex Facility 
Chesapeake, Virginia Chesapeake, virgiIda 

Short-Tailed Shrew 
(consenrative Inputs) 
my weight 
Food Ingestion Rate 
water hption Rate 
soil hlgestion Rate 

0.0150000 kg 
0.0093000 kg&y 
0.0033450 L/day 
0.0009672 kg/day 

(USEPa, 1993) 
(USEPA, 1993) 
(USEPa, 1993) 
(Beyer, 1994)) 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food ln&xfion Rate 
water Jngesfion Rate 
soil Ingestion Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L&y 
0.0009672 k&lay 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994)) 

Mean Concenkations 

ECOC 
T.&d Phno”hnm,,. ---.““~..“.“- I 66% I _._ ” I 664 I 4.5449472 NA NA NA NA 
AbL-.-.. mimm I WdO “0 I __._.__ 0 I 924” I , 6324.5952 2.3OE+OO 2.3OE+Ol 2.76E+O3 2.76E+OZ 
AntimOlly 1 0.76 1 0 1 0.763333 1 0.522486172 1.49E-01 1,49E+OO 3.5lE+OO 3.51%01 
Barium 1 249.14 1 0 1 249.14 1170.5313472 l.lSE+Ol 4.35E+Ol 1.45E+Ol 3.92E+OO 
n--.,l:__- I nlC I n ’ *==’ ’ 0.44696544 1.45E+OO 1.45E+Ol 3.08E-01 3.083-02 

RCP”~OO”I(I ’ ‘ZE+OO 2.12E+Ol 3.23E01 3.23E-02 
OsLyutJm "_UJ " ".",_I 

cadmium 1.00 0 0.999444 "_""?"~>.,.I, A.1 

cluomium 24.80 0 24.8 16.975104 1 3.? 
COpp 697.29 0 697.29 477.2810 
Cyanide 0.42 0 0.424 0.: 
Y.,lL 1 28520.00 1 0 1 28520 1 _____.____ , ____ 

1 1020.51 1 0 1 1020.51 
I ,-id77 I 

4,4,-DDE , 0.37 , 0 , u.37 ] “_~_I>.~,” , 1.1 
4,4’-DDT 1 0.29 1 0 1 0.29 1 0.1984992 I 1.7 
2,4-tikotoluene 0.55 0 0.55 0.376464 1 2.1 
2,6.Dinitrotoluene 0.039 0 0.039 0.02669472 1 NA 
P-Methylnaphthalene 0.042 0 0.042 0.0287481 
Benzo(a)mthmene 0.28 0 0.28 0.19x54* 
Benw(a)pyrene 0.23 0 0.23 0.15743oz 
LXWD(b)fluoranth~e 0.65 0 0.65 0.444912 

,.,r-.~ I_.._ _._” ( _.__ _.__ ___ 

--.-,.., .luoranthene 0.23 0 0.23 0 15741 
Carbmle 0.061 0 0.061 
chlysene 0.40 0 0.4 0.273792 / 1.3 

n-Bulylphthalate 0.61 0 0.61 0.41753r 
. . . . n n “I n*nra* 

0.20 0 0.2 
0.46 0 0.46 0.31486~8 1 
0.21 0 0.21 0.1437408 1 

:tone 0.01 0 0.012 0.017821376 1 2.2 

Maximum Concenkations 
S&l Water Invertebrate 

concmkation concentration concenkation DOSS NOAEL LOAJIL NOAEL LOAEL 

ECOC bk) (mgn) (mglkg) hWW kwk4~~) bw&fW HQ H0 
Total Phosphorous 18.8 0 18.8 12.868224 
Aluminum 20200 0 20200 13826 

NA NA NA NA 
,496 1 2.3OE+OO 2.3OE+Ol 6.023+03 6.02E+O2 

AntimOny 1 1.1 I 0 [ 1.1 1 0.752928 1 1.49E-01 1,49E+OO 5.05E+OO 5.06E-01 
n..&m I l”dll I n 

Vanadium , a<., , , 55.7 38.125536 4.288-01 4.29E+OO 8.91E+Ol 8.9OE+OO 
zinc 1 8490 1 0 1 8490 5811.2352 3.52E+OZ 7.03E+O2 1.65E+Ol 8.26E+OO 
4,4’-DDD I cl21 I 0 I 0.31 0.2121888 1.76E+OO 8.79E+OO L21B01 2.41E-02 
d *‘.nnP 12 1 5058% 1.76p;cOO 8.79EfOO 8.56E-01 1.7lEOl 

,  “.__ ,  

. , .  - - -  I 2.2 I 0 _._ 
4.4’~DDT ) 1.2 I 0 1 1.2 1 0.821376 1 1.76E+OO 1 8.79E+OO 1 4.67B01 1 9.34B02 

0.98 1 0 0.98 1 0.6707904 ( 1 
1 91.5 1 0 1 91.5 1 62.62992 1 8 

ma 1.9 0 1.9 1.300512 1.3OE+OO 
Benw&h,i)perylene 0.35 0 0.35 0.239568 1 
Bam(k)tluomthme 0.7 0 0.7 0.479136 1 
Carbawle 0.061 0 0.061 0.04175328 1 

I._. “._, _.__ _____ 

,henylamine 0.53 0 0.53 0.3627744 l.... 
. ..“.-.“.....e 0.33 0 0.33 0.2258784 1 I”E+“o 
PyIene 1.2 0 1.2 0.821376 1 
.._ I n n. n nl. n x/QTlnO ‘-0uranone , “.‘I , ” , “.I., , Y.I*JI+YO , NA NA I NA I NA 
Acetone 1 0.028 1 0 1 0.028 1 0.01916544 1 2,2OE+Ol ( LlOE+O2 1 8.7133-04 1 1.74304 

NA - Not Available NA -Not Available 



TABLE D-13 
HAZARD Q”OT,ENT CALCULATIONS FOR AMERICAN ROBIN 

Site 5, Bumiq Grounds Site 5, Burning Grounds 
St. Miens Creek Amex Facility St. hliens Creek Amex Facility 
Chesapeake, v5 Chesapeake, Virginia 

Am&an Robin 
(Conservative Inputs) 
Body Weight 
Food ln@ion Rate 
water Ingestion Rate 
Soil lqdion Rate 

0.0773000 kg 
0.1175000 kg/day 
0.0108000 L/day 
0.0352500 kg/day 

(lJSEP& 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

American Robin 
(ConseNativve Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingestion Rate 

0.0773000 kg 
0.1175000 kg&y 
0.0108000 L/day 
0.0352500 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer.1994) 

__._I ,  ,  . , . “ “_ . “___,  

j 697.29 1 0 I 697.29 1 1377.8919471 
I lid, I n I 

3.OOE-03 1 2.8OE-02 I3.49E+Oi / 3.74WOO 
2 nnlz.m I , nnr.n, I ‘) ddP+ll, I 9 dlP+nt 

4,41DDD 0.05 0 0.053 0.104731565 
4,4,-DDE 0.37 0 0.37 0.73114489 ____I __ , _.__ __ , __. .I __/ _.__I __ 
4,4’-DDT 0.29 0 0.29 0.573059508 3.OOE-03 ) 2.8OE-02 1 1.91E+O2 1 Z.OSE+Ol 
2,4-Dinik&luene 0.55 0 0.55 1.086836999 NA 1 NA 1 NA 1 NA 
7 B-DinikotoluEne 0.039 0 0.039 0.077066624 NA 

n Od, 0 

Tballim 0 1 1.6605 I3.2812597021 
n I 

.JL.J.. “._1 “._-I__-_ . . 

P-Butmone 1 0.21 I 0 1 0.21 IO.41497A17’11 
AC&One 1 0.01 j 0 1 0.012 IO.02371 

Maximum Concenkatiom 
S&l water Invertebrate 

Concenkation concenkation concenkation DO% NOAEL LOAEL NOAEL LOAEL 
ECOC 6WW bt3Q Q&d W&‘/day) @W@‘~Y~ @WWY) Hp. H0 . 
Total Phosphorous 18.8 0 18.8 37.150M 
Ahlminum 20200 0 20200 39916.55 
A.&.“*“., 7, n t 1 ‘) 179m’1 

vi68 NA NA NA NA 
‘886 l.lOE+OZ 4.45E+Ol 3.64E+O2 8.97E+O2 

NLY.IY’.J _._ _._ , -._._I, ,997 NA NA NA NA 
Barium 1 1040 1 0 1 1040 12055.109961 2.08E+Ol 4.17E+Ol 9.88E+Ol 4.93E+Ol 

NA NA B@liUllI 1 1.2 I 0 1 1.2 / 2.371 
I h I n I 

MerCUry 0.98 0 0.98 1.936545925 4.: 
Nickel 91.5 0 91.5 180.8101552 7.; 
Silver 3.5 0 3.5 6.916235446 
Tlldium 5.3 0 5.3 10.47315653 

NA NA 1 NA 1 NA 
NA 1 NA 1 NA 1 NA 
dlM1 I 1 IIP-CII’) I96w+nnl 91iTF.fll Vanadium 1 55.7 1 0 1 55.7 1 110.066947 l.l.-.“- I _._.I. I- ,_.““I”“,_.“-1”- 

7;nr I . 1  I ,  mm _ . . I  I I  fl 1 ,  *dQn “ . , ”  1 1~7’K81113 ,  _ “ . , .  1.45E+Ol 1 1.3lE+O2 1 l.l6E+O3I 1.28E+O2 
4,4’sDDD 1 0.31 ) 0 1 0.31 IO.612.- tXn854 3.00E03 1 2.803-02 [2.04E+O2/ 2.19E+Ol 
, ,, --- I  ̂ I I 

PyTene 
I-Butanone 
Acetone 

NA -Not Avaikble 

I 1.2 I 0 1.2 I2.3712807241 l.OOE+Ol 1 l.OOE+OZ I 2.37E-01 I 2.378-02 
1 0.21 I 0 1 0.21 IO.4149741271 NA 1 NA 1 NA 1 NA 
1 0.028 1 0 1 0.028 IO.0553298841 NA 1 NA 1 NA 1 NA 



TABLE D-14 
HAZARD QUOTIENT CALCULATIONS FOR RED-TAILED HAWK 

Site 5, Burning Grounds Site 5, Burning Gmunds 
St. Jdiem Creek AmexFacility St. &liens Creek Annex Facility 
Chesapeake, Virginia Chesapeake, v&$ia 

Red-Tailed Hawk 
(cmemtive Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingedion Rate 

0.9570000 kg 
0.1090000 kg&y 
0.0640000 L/day 
0.0028000 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; lifebistory fact sheet) 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water lkg&ion Rate 
soil ingestion Rate 

0.9570000 kg 
0.1090000 k&lay 
0.0640000 L/day 
0.0028000 k&lay 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; life history fact sheet) 

Thallium / 1.66 1 0 1.6605 ( 0.193985: 
Vanadium 1 30.71 1 0 1 30.71 13.587646$ 

!66 NA NA NA NA 
113 1.14E+Ol l.l4E+O2 3.15E-01 3.15E-02 

plc 1 983.60 1 0 1 983.6 / 114.9075026 1.45E+Ol 1.31E+O2 7.92E+OO 8.77E-01 
4,4’-DDD 1 0.05 1 0 1 0.053 IO.O06191( i41 3.OOP03 2.80B02 2.06E+OO 2.21E-01 
4,4*-DDE 1 0.37 1 0 1 0.37 1 0.04322466 3.OOE-03 2.8OE-02 L44E+Ol l.S4E+OO 
A *‘.nnT I n,s I 0 1 0.29 IO.033878788 3.00E-03 2.8OE-02 1.13E+Ol 1.21E+OO 

! nrr I nnrrlr^n”, .-. I \I. IT. .I. 2,4-Dinitmtobme 1 0.55 1 ” , v.33 , “.“WL3‘.3/4, IYA ( NA , IVA / ‘vi 
I 0 I I I i-i.4 I NA 

1 0.28 1 
__,- \__-__. 

Maximum Concentrations 

I”-.I-.. “.,_“, ._.“, 
chromium ) 74.6 1 0 1 74.6 I8.715026123( 
copper 1 6470 1 0 1 6470 1 755.84743991 
(Ivani& I 145 I 

Silver 3.5 1 0 3.5 1 0.4088819231 NA 
Thallium ] 5.3 1 0 1 5.3 IO.6191640541 NA 
V.,“S4i.,- I 427 I 0 I <CT I licnml(l7”l I 1 ,narn, 

] NA 1 NA 1 NA 
1 NA 1 NA 1 NA 

, “.-“... a<_, ” , aa_, .._<“,““~,~. A.AT”,“. L14E+O2 5.71E-01 5.71E-02 
zinc I PdW I 0 1 PAO,, 1 ‘X,)l P?W,,, 1 1,4SE+Ol 1.31E+O2 6.84ECOl 7.57E+OO 
A A*-nnll 3.OOE-03 2.8OE-02 1.21E+Ol 1.29E+OO 

3.OOE-03 2.8OE-02 8.57E+Ol 9.18E+W 
3.OOP03 2.8OE-02 4.673+01 5.OlE+OO 

,  “_,1 “__” ,  , , _ .  I  _I,__ 

_,_ 111 0.31 0 0.31 0.036215256 
4,4’-DDE 2.2 0 2.2 0.257011494 
4.41DDT 1.2 0 1.2 0.140188088 

.n 

chrysene 0.40 0 0.4 0.046729363 1.01 
Di-n-Butylphtbalate 0.61 0 0.61 0.071262278 1.1 
Fluoranthene 0.43 0 0.43 0.050234065 1.01 
Indm(l,2,3-cd)pyrene 0.19 0 0.19 0.022196447 1.01 
N-Nitrosodiphenylamine 0.21 0 0.21 0.024532S 
Phenantbrene 0.20 0 0.2 0.0233646 

BemoQfluoranUlene 0.7 0 0.7 0.081776385 l.OOE+Ol 
CarbSde 0.061 0 0.061 0.007126228 
chrysene 1.1 0 1.1 0.128505747 
Di-n-Butylphthalate 4.7 0 4.7 0.54907001 
m.m-“+l.sn. n 70 n n 70 n (10990lw01 
.lm”i”..I.“..” ( “.,, v.,, , w.w.a._,v 7,. , l.OOE+Ol 1 l.OOE+O2 1 9.23303 1 9.23E-04 
Indeno(l,2,3-cd)pyrene 1 0.54 1 0 1 0.54 IO.0630846391 l.OOE+Ol 1 l.OOE+OZ 1 6.31E-03 1 6.31P04 
N~?JitmrnAi”h~“lrmin. I n 22 I n I n 21 I IlnLlolLAn~l WA I Nd I hfb I NA 
. . 11.11 “I_ ..-,. J- .-.- “.__ “.__ 1.““-,_“_“~ . . . . ..,- I.I. ..‘. 

Phmantbmne 0.33 0 0.33 0.038551724 l.OOE+Ol LOOE+O2 3.86E.q03 3.86E-04 
PyTene 1.2 0 1.2 0.140188088 l.OOE+Ol l.OOE+O2 1.4OE-02 1.40E03 
2-Butmone 0.21 0 0.21 0.024532915 NA NA NA NA 
Acetone 0.028 0 0.028 0.003271055 NA NA NA NA 

NA -Not Available NA -Not Available 
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TABLE D-15 
HAZARD QUOTIENT CALCULATIONS FOR AMERICAN WOODCOCK 

Site 5, Burning Grounds Site 5, Burning Grcunds 
St. Julia Creek Annex Facility St Miens Creek Annex Facility 
Chesapeake, vi@ia ChesapE&d, vignia 

AmericanWoodcock 
(comemtnive Inputs) 
Body Weight 
Food Ingestion Rate 
water Jllgestion Rate 
Soil hg&ion Rate 

0.1340000 kg 
O.lSOOOOO k&lay 
0.0200000 uday 
0.0075000 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 
(Beyer, 1994) 

American Woodcock 
(CcnseNataive Inputs) 
Body Weigbt 
Food ln&icn Rate 
water Ingestion Rate 
soil hlgesticn Rate 

0.1340000 kg 
0.1500000 kg/day 
0.0200000 L/day 
0.0075000 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 
(Beyer, 1994) 

Mean ccncentrations 
Soil water Earthworn 

COllC~lltMiOll CClLXXltratiOIi NOAEL LOAEL NOAEL LOAEL 
Soil water EarthWOIIll 

concentration cmlcentiticn ccncentition Dose NOAEL LOABL NOABL LOAEL 
ECOC eww bk?‘kd~~) @W%‘~Y) bw’ksh~) HQ, HQi 

7.804477612 i NA / NA 1 NA 1 NA 
860.44776 / LlOE+O2 1 4.45E+Ol I9.9OE+Ol] 2.44E+O2 

Iron 

Lead 
MWlgiUleSS 
MeICrUy 

12woo 
7210 
852 
0.98 

12( 
7210 /8474.440299( l.l3E+OO 
852 1 1001.41791 1 9.9713+02 
0.98 1 1.1518656721 

Manganese 
Mercwy 
Nickel 

234.77 [ 
1 0.41 1 0 1 0.411 
/ 19.04 [ 0 I 19.04444 r _ .._-__ __._ , ,A.< I”,__I~yy~I” 

SilVCX 3.5 0 3.5 4.11380597 1 I._ , .._ , I._ , 1.r. 
Thallium 5.3 0 5.3 6~2’)04771;11~ 
Janadicm 55.7 0 55.7 ~S.L----~~, 

R490 0 8490 ggm 91791 I 

0 0.31 0.31 
n 

Sib% 
nlauium 

1 1.45 1 
1 1.66 I 
I \n71 I 

0 1 1.453333 1 1.7 
0 I 1.6605 I 1.95170709 1 

I 

zinc 
4,4’-DDD 

4,4,-DDE 
4,4’sDDT 
2.4~Dimitiotohlene 

Dinitmtcl~ne 

983.60 
0.05 

0.37 
0.29 
0.55 

983.6 
0.053 

0.37 
0.29 
0.55 

1156.097015 1 1.4SE+Ol 
,,062~0”77” 1 2 M,c.‘,, 

0.434,, 
0.340858~~~ 1 J.""~-"~ 
0.646455714 1 ?JA 

. ,T,  ,” _I_yy”-y.J 2.8OE-02 I2.08E+OlI 2,22E+OO 
-w5 1 3.OOE-03 1 2.8OE-02 1 1.4SE+O2/ l,SSE+O1 

Î  ̂ I  ̂ ^̂ _ ^̂  
1 2.80&02 / l.l4E+O2 1 1,22E+Ol 

.- . , . . . _ 1 NA 1 NA 1 NA 1 

0.28 1 0 0.28 1 0.329104l 
1 0.23 1 0 1 0.23 1 0.270335@11 1.t 

Benm(a)antluacene 1 0.81 1 0 1 0.81 IO.9520 

Betllaopyrene 1 0.48 1 0 / 0.48 ( 0.5641791041 l.OOE+Ol 

Ben&b)tlucr&hene 1 1.9 1 0 1 1.9 12.2332 
BenurOpqlene 1 0.35 I 0 1 0.35 IO.4113805971 1 
RenmM”nmntlw”. I “7 I n I I), lnP117c11o”l 1 

l.OOE+Ol l.OOE+O2 4.llE-02 4.llE-03 
I.OOE+Ol LOOE+O2 8.233-02 8.23E-03 
I.OOE+Ol l.OOE+O2 7.17E-03 7.17E-04 
I.OOE+Ol l.OOE+O2 1.29E-01 1.29E-02 chlysene 

Di-n-Rntvlpht,,&te 

, “.I 

0.061 
1.1 
4.7 

0 
0 
0 

-.I 

0.061 
1.1 
4.7 

“.“‘.-,“II,T , 

0.071697761 I 
1.292910448 I 
5.524253731 

_. . ._  

2-Butmone 1 0.21 1 0 1 0.21 IO.24caLamI 

Acetone 1 0.01 I 0 1 0.012 1 0.014104478 I 
>.‘. , I.r. , ..- , I,n 

NA ) NA 1 NA 1 NA 

NA -Not Available NA -Not Available 



TABLE D-16 
HAZARD QUOTIENT CALC!JLATIONS FOR RED FOX 

Site 5, Burning Grounds Site 5, Burning Grounds 
St. Jdiens Creek Annex Facility St. Juliens Creek Annex Facility 
Chesapeake, vicglia Chesapeake, Vi@nia 

Red Far 
(comeNative Inputs) 
Body Weight 
Food Ingestion Fate 
water hlgeption Rate 
soil Illgstion Rate 

3.9400000 kg 
0.4500000 kg&y 
0.3800000 L/day 
0.0165074 kghy 

(USEPA, 1993) 
(VSDOE, 1996) 
@DOE, 1996) 
(Beyer, 1994) 

Red Fox 
(Conservative Inputs) 
BodyWeight 
Food ln@ion Rate 
water Ingdion Rate 
soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg&y 
0.38OOOOil L/day 
0.0165074 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 
(Beym, 1994) 

Mean Concentrations 
Soil Water smau Mammal 

COIlCentration concentraton Concenhation DOS% NOABL LOABL NOAEL LOAEL 

Total Phosphorous 6.64 0 6.64 0.78619521 NA NA NA NA 
Alhum 9240.00 0 9240 1094.04274 5.51E-01 5.52E+OO 1.99E+O3 1.98E+OZ 

r 0.76 0 0.763333 0.09038084 1 3.60E-02 
Barium 249.14 0 249.14 29.4s 
B.%ylliUIlI 0.65 0 0.653 0.07731709 1 3 
CadmiMl 1.00 0 0.999444 0.1183: 

ThalIi!lm 1.66 1 0 1.6605 1 0.196608 1 4,OOE-03 3.90&02 4.92E+Ol 5.04E+OO 
Vanadilm 1 30.71 ) 0 / 30.71 1 3.63615286 1 l.O3E-01 1,03E+OO 3.53E+Ol 3.53E+OO 
zinc 983.60 0 983.6 116.461086 8.45E+Ol 1.69E+O2 1.38E+OO 6.89E-01 
4,4!-DDD 0.05 0 0.053 0.00627535 4.2OE-01 2.1 lE+OO 1.49E-02 2.978-03 
4,4,-DDE 0.37 0 0.37 0.04380907 4.2OE-01 2.11E+OO 1.04E-01 2.08E-02 
d d’.l-lrn l3,O n II?0 n*l*7~fsu 
_,_ I I _  I . _ ,  - . - ,  “ . “ - - - - “ I _  - .  

7 4Gnitrotoluene 0.55 0 0.55 , 

0.039 0 0.039 o.c- .__. _ , 
-h&me 0.042 0 0.042 0.00497292 1 1. 

0 02x 1 

Fblomth~e 0.43 0 0.43 0.05091324 1.: 
Jndeno(l,2,3-cd)pyrene 0.19 0 0.19 0.02249655 1.: 
N-Nitiosodiphenylaminiphenylamine 0.21 0 0.21 0.02486461 1.1 
Phenanthrene 0.20 0 0.2 0.02368058 1.: 3OE+OO 2.6OE+OO 1.82E-02 9.11E-03 
Pyme ( 0.46 1 0 1 0.46 1 0.05446533 1 1.3OE+OO 2.6OE+OO 4.19E-02 2.09E-02 
2-Butnnone 1 0.21 I 0 1 0.21 1 0.02486461 1 NA NA NA NA 
AChIle 1 0.01 I 0 1 0.012 1 0.00142083 1 5.3OE+OO 2.64E+Ol 2.6833-04 5.38E-05 

Maximum Concentrations 

-.II . . . . -.. ..” ..” 
1 6470 1 0 1 6470 1766.~ 

ide I 145 I 0 I 

Tlla!hm 5.3 j 0 5.3 IO.6275353351 ‘ 
V%UliIUll 1 55.7 ) 0 1 55.7 16.5950411621 I 

,  Y-,1 Y_,” 

1 0.31 0 0.31 0.0367.,ndw-rl i 
4,4’-DDE 1 2.2 0 2.2 0.28 
4,4’-DDT 1 1.2 0 1.2 0.14: 
 ̂ , n. 

I.OOE-03 3.9OE-02 1 1.57E+O2 1 1.61E+ol] 

lCarbazole 0.061 1 0 0.061 IO.0072225761 I 
te 1 1.1 I 0 1 1.1 10.1302431831 1 
tylphtbalate 1 4.7 1 0 1 4.7 lo.5564935991 1 

.3OE+OO 2.6OE+OO ( 5.56E-03 1 2.78E-03 

.3OE+OO 1 2.6OE+OO 1 l.OOP01 1 S.OlE-02 

.57E+O2 1 5.24E+O2 1 3.54B03 1 l.O6E-03 
I 0.79 1 0 1 0.79 IO.0935382861 1.3OE+OO 1 2.6OE+OO 1 7.2OE-02 1 3.6OE-02 

Indeno(l,2,3-cd)pyrene I 0.54 I 0 1 0.54 lo.0639375621 1 
N-Ni~osodiphenylamine I 0.53 I 0 1 0.53 IO.0627535341 1 

NA -Not Available NA -Not Available 
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SITES 3 (LANDFILL C) AND 4 (LANDFILL D) 



LOCATION OF SITE 3 (LANDFILL C) 

AND SITE 4 (LANDFILL D) 

SAINT JULIENS CREEK ANNEX 

FIGURE l-l 

LEGEND 

NUMBER SITE NAhlElDESCRlPTlON 

3 LANDFILL C 
4 LANDFILL D 

a 



GRASS 

LANDFILL C, SITE 3 
SAINTJUI LIENS CREEK ANNEX 

I I 

I 
C,A rMJRE 

2-1 I 
I 

1 

SCALE IN FEET 



GRASS 

COMMON REED 

GRASS 

GRASS/GRAVEL 

LANDFILL 

FORMER LANDFILL TRENCH 

COMMON REED 

BLOWS CREEK 

CDM Federal Prqrrms Corporation LANDFILL D, SITE 4 FIGURE 
SAINT JULIENS CREEK ANNEX A Subrldlrq of Cmp Orsrrar 1 McKs# Inc. 2-2 



1 SURFACE SOIL SAMPUNG LOCATION 

LEGEND 

200 

d 
SCALE IN FEEI- 

SURFACE SOIL SAMPLING 
LOCATIONS, SITE 3 

FIGURE SAINT JULIENS CRI 
K 24 EEK ANNE 

I 



0 
sso9 

0 
SS08 

sso7 0 

P A 

BLOWS CREEK 

i SURFACE SOIL 
SAMPLING LOCATION 

O-O” 
SCALE IN FEET 

CDM Federal Programs Corporation 
A Subrldiwy of Camp Drwrrr 4 YcKw Inc. 

SURFACE SOIL SAMPLING 
LOCATIONS, SITE 4 FIGURE 

SAINT JULIENS CREEK ANNEX 2-4 



GEND 

SUBSURFACE SOIL SAMPLING LOCATION 

z DM Fedel 

@ 
SB07 

SCALE IN FEET 

ECOLOGICAL SUBSURFACE SOIL 
SAMPLING LOCATIONS, SITE 3 

FIGURE SAINT JULIENS CREEK ANNEX 
2-5 

I 



4 SEDIMENT SAMPLING LOCATION 

LEGEND 

SCALE IN FEET 

SEDIMENT SAMPLING 
LOCATIONS, SITE 3 FIGURE SAINT JULIENS CREEK ANNEX 

2-6 I 



LANDFILL 

SD01 

SEDIMENT SAMPUNG LOCKnON 

SURFACE WATER 
SAMPLING LOCATlON 

BLOWS CREEK 

CDM Federal Programs Corporation 
A Sub$ldl#ry of Camp Onrur 1 AlcK** Inc. 

SEDIMENT AND SURFACE WATER 
SAMPLING LOCATIONS, SITE 4 FIGURE 

SAINT JULIENS CREEK ANNEX 2-7 



\ I \ : 
i 

+ 
\IvATER TABIJZ OR PERCHED WATER 

TABLE MONITORING WELL 

SCALE IN FEET 

s-m Federal Programs Corporation 
Sub8idlrry oi Camp Orann 1 l&Ku Inc. 

MONITORING WELL MOST 
DOWNGRADIENT OF SITES 3 AND 4 FIGURE 

SAINT JULIENS CREEK ANNU( 2-a 



17800 
0.51 J 

ff 
307b 

O.EJ 

7;: 
!32iL 

1 HQ 

17EQO 
25.5 

4426.66 

I 
251 

2Ylf% 
9.14 

6.5 
153.2 
S.26 

SJSO3-SSO5-OOO(m~) HQ 

LEGEND 

l SURFACE SOIL SAMPLING LOCATlON 

SCALE IN FEET 

CDM Federal Programs Corporation 
A Subtidhry of Camp On#w 4 NcKw MC. 

DISTRIBUTION OF INORGANIC 
COPCs, SURFACE SOIL, SITE 3 
SAINT JULIENS CREEK ANNEX 

FIGURE 
C-l 



155 - 

LEGEND 

0 SURFACE SOIL SAMPLING LOCATION 0 50 loo 

Kieiiis 

SCALE IN FEET 

CD M Federal Programs Corporation 
A SubridiMy of Camp Or~uw 1 M.M9# Inc. 

DISTRIBUTION OF ORGANIC 
COPCs, SURFACE SOIL, SITE 3 
SAINT JULIENS CREEK ANNEX 

FIGURE 
C-Z 



14200 
3.8 0.d; 

25.8 J - 

2;: 0.0s 
4.8 J 

18200 40.2 1.1; - 

47.9 51.5 K 1.03 - 
0.24 31.4 1.6 

93.4 0.62 

LEGEND 

A SEDIMENT SAMPLING LOCATION 

SCALE IN FEET 

I 

CDM Federal Programs Corporation 
Subrldlwy of Camp Ordaaar 1 NcK** be. 

DISTRIBUTION OF INORGANIC 
COPCs, SEDIMENT, SITE 3 

SAINT JULIENS CREEK ANNEX 

FIGURE 
c-3 
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LEGEND 

A SEDIMENT SAMPLING LOCATION 

I -4 FIGURE 
r ,A 



sJS0443S09-000 (mg&j) HQ 1 
TotalPhos~homw 6 - 

’ Aluminum 5510 5510 
Antimony 0.79 J 1.65 
Beryllium 0.19 J 
:zF” 33.3 4i-z 

Iron 15z 131i2: 
Lead 161 16iOO 
Manganese 135 0.412 

Ktfzw ~~ 12 

SJSO4-SSO5ooo (mgkg) HQ 
Total Phosohomus 3 - 
Aluminum 
-Y 
Beryllium 
Chromium 
f&l= 

Lead 
Manganese 
Mercuiy 

~*~ 

SJSO4-SSO4-000 (mgkg) HC 
TotaIPhosphomw 6.1 - 
Aluminum 

&$z 
Chromium 

fir@’ 
Lead 
Manganese 

FiZ? 
Vanadium 

6720 6720 
0.67 J 1.4 
0.75 J 375 
36.2 #2&j7 

13Z 16.67 1150 
158 156w 
101 0.306 

0.64 14.46 
109 54.5 

‘@la 

r 

SJSO4-SS06-000 (mgkg) HQ SJSO4-SS06-000 (mgkg) HQ 
Total Phosphorous 2.3 Total Phosphorous 2.3 
Aluminum Aluminum 4980 asa;;; 4980 asa;;; 
Antimony Antimony 2.35 2.35 4.79 4.79 
Chromium Chromium 52.4 6966.67 52.4 6966.67 

PATR 

ROA 

Chromium 7.2 960 1 
---_ 

Nickel - 
Vanadium 

I 

SSOB ~SO4-SSO2Mx) (mgkg) HQ 

SJSO4-SS06-000 (mgkg) HQ 
Total Phosphomus 5.3 
Aluminum 4560 

Aluminum Total Phosphorous 3910 6.4 fg$;z 
45!& 

0 3010 0.95 1.3L 2.7 

Antimony 
~10 Chromium 

19.7 ,426.; 

z?@ 
1lE OQlll 

179 liQO0 
BJ 11.51 - - - 

!2&tWJ 173K 0.3L 
FEY 41.2 

0.52 5.17 
000 22.3 0.BB.l 11.15 

690 

Antimony 2.4 J 
Beryllium 0.22 

51 

Chromium 16.5 
Copper 

c ,f 1 ~SJS043303-000 (mg/kg) HQ 1 

Iran lzlz 1,w.o 
Lead 
Manganese :: 

lsaovl 
rii” 0.35 12.3 FZLIE 

Vanadium 27.3 &I-I( 

Zinc 350 35 

-_-- - 

2iis; 2s:i; [ 
lanadium 

plc 6i 5.: 
/ / I- * 

I Lead $96 l- 
ManQaneae 159 K 0, 

Q-20 L * 

I 
~- -~ 

Niil ’ 
\ a- lllallllml SAMPLING LOCAnON 

BLOWS CREEK 

CDlUi Federal Progams Corporation 
A Subrldlwy of Cm~ Onr##r I UcKm Inc. 

////I 

DISTRIBUTION OF INORGANIC 
COPCs, SURFACE SOIL, SITE 4 
SAINT JUUENS CREEK ANNEX 

FIGURE 
c-5 



25utanone 

SJSO4-SSW-000 (uglkg) HQ 

AWOf-1260 37J - 
oiiti 620 J - 
Total PAHs 

SJSO4-SSO6-000 (ugkg) HQ 
SSOQ 

705 - 
EE260 63m - 
Diethylphfhalate 610 J - 
EndrinAldehyde 16OJ - 
Endrlnt@tone 
Total PAH8 6!Zi Varii 

SJSWSSO7-000 (ug&$ HP 
i4J - c,: B-phthalate ii: - 

Fffiz%k 2361J Va& 

SJSO4-SSlWOO(ug/kg) HQ 

DWhylphMate 3805 - 
Total PAHs 2mJ Vatiea 

16520 J Varim 

P A T R 

0 A 

LANDFILL D 

. 
\ 

\ 

0 
SURFACE SOIL 
SAMPLING LOCATION 

BLOWS CREEK 

CDM Federal P rogrsms Corporation 
A Subrl~luy of Camp Oramrr k AfcK~r he. 

DISTRIBUTION OF ORGANIC 
CPOCs, SURFACE SOIL, SITE 4 
SAINT JULIENS CREEK ANNEX 

FIGURE 
c-6 



16.3 1.99 
70.2 J - 

2.7 J 
3a8 0.1; 
22.55 

4&G 
2.1; 

I 
% 

0.17 

0.4 2.07 

i% J ::K 
‘57 

438 2.92 

PATROL PATROL 

SJSM-SOO~(mglkg) HQ 
TotalPhoa&omua 8.3 
Aluminum 
Afmnk 

Sefyilium 
Chromium 

Es? 

ium 
-plC 

loa 
33.1 4.04 
185 - 
1.3 J 

23:: 0.1’; 

l7Z 
1l.G 

SK 
9.d; 

0.4 42.87 
43.9 0.21 

1 .! 1 

SEDIMENT SAMPUNC3 LOCATION 

BLOWS CREEK 

“I-i 
SCALE IN FEET 

CDM Federal Progmms Corporation 
A Subrldlwy of CWtIIp Ommer 1 Y#Kw he. 

DISTRIBUTION OF INORGANIC 
COPCs, SEDIMENT, SITE 4 

SAINT JULIENS CREEK ANNEX 

FIGURE 
c-7 



LANDFILL D 

--- 

-- 

SEDIMENT SAMPLING LOCATlON 

BLOWS CREEK 

O- 
SCALE IN FEET 

CDM 
DISTRIBUTION OF ORGANIC 

Federal Programs Corporation COPCs, SEDIMENT, SITE 4 
FIGURE 

c-8 
A Subrldhq of Camp O~W#W 1 UcKm 11%. SAINT JULIENS CREEK ANNEX 
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LANDFILL D 

BLOWS CREEK 

CDM Federal Progum Corporation 
A Subrldlwy of Camp Omrror 1 McK#r kc. 

DISTRIBUTION OF INORGANIC 
COPCs, SURFACE WATER, SITE 4 

SAINT JULIENS CREEK ANNEX 

FIGURE 
c-9 



LANDFILL D 

SJSOdSW04000(u@) HQ 

QMethylphend13 - 

--- 
-- 

--- 

SURFACE WATER 
SAMPLING LOCATION 

BLOWS CREEK 

CDM 
DISTRIBUTION OF ORGANIC 

Federal Pro~rsms Corporation COPCs, SURFACE WATER, SITE 4 FIGURE 
c-10 

A Subrldhq of Camp Or~rw 1 McKee Inc. SAINT JULIENS CREEK ANNEX 



Table 2 - 1 
Ecological Screening Values for Site 3 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

3 a 

Sample Analysis Chemical Name Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

General Chemistry (mg/kg) Total Phosphorous 616 1.2 - 19 114 25.13 -- __ 
TAL Inorganics (mg/kg) Aluminum 616 8.27 - 10.81 21400 11730.00 1 21400.00 

Arsenic 616 0.56 -0.74 13.9 9.17 328 0.04 
Barium 616 0.38 -0.49 211 108.45 440 0.48 
Beryllium 516 0.19 -0.25 1.3 0.55 0.02 65.00 
Cadmium 316 0.09 -0.12 0.47 0.22 2.5 0.19 
Chromium 616 1.32 - 1.72 42.1 24.50 0.0075 5613.33 
Cobalt 516 1.5 - 1.97 6.7 4.94 100 0.07 
Copper 616 1.13 - 1.47 125 55.90 15 8.33 
Iron 616 3.2 - 4.18 34000 19365.00 12 2833.33 
Lead 616 0.19 -0.25 240 128.15 0.01 24000.00 
Manganese 616 0.38 -0.49 246 126.17 330 0.75 
Mercury 516 0.05 -0.06 0.6 0.35 0.058 10.34 
Nickel 516 1.32 - 1.72 22 11.56 2 11.00 
Selenium 216 0.56 -0.74 0.74 0.44 1.8 0.41 
Thallium 314 0.38 -0.49 2.5 1.30 0.00 1 2500.00 
Vanadium 616 1.69 - 2.21 79.8 49.78 0.05 1596.00 
Zinc 616 0.94 - 1.23 460 163.70 10 46.00 

TCL PesticidesKBs (@kg) 4,4’-DDD 416 3.4 - 4.3 43 11.23 100 0.43 
4,4’-DDE 416 3.4 - 4.3 34 12.38 100 0.34 
4,4’-DDT 416 3.4 - 4.3 130 30.31 100 1.30 
Aroclor-1254 216 34-54 100 42.50 100 1.00 
Dieldrin 1 I6 3.4 - 5.4 5.3 2.47 100 0.05 

TCL Semivolatiles (q/kg) Acenaphthylene 416 340-430 86 101.50 100 0.86 
Anthracene 516 340-430 120 89.67 100 1.20 
Benzo(a)Anthracene 616 340-430 390 244.33 100 3.90 
Benzo(a)Pyrene 616 340-430 350 239.67 100 3.50 
Benzo(b)Fluoranthene 616 340-430 1500 805.33 100 15.00 
Benzo(g,h,i)Perylene 516 340-430 340 203.33 100 3.40 
Benzo(k)Fluoranthene 516 340-430 460 306.67 100 4.60 
Carbazole 216 340-430 130 155.00 -- -- 
Chrysene 616 340-430 730 436.83 100 7.30 
Dibenzofuran 216 340-430 I 58 141.83 -- -- 

, 

Page I of2 



Table 2 - I 
Ecological Screening Values for Site 3 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 1 Chemical Name IFrequency of IDetection Limits IMaximum Detected /Average Detected 1 BTAG Value IBTAG Hazard Quotient 1 

Diethylphthalate 
Fluoranthene 

1 Detection 
! l/6 

I Concentration Concentration 
340 - 430 79 171.50 mm -- 

616 340 - 430 640 407.17 100 6.40 
Fluorene l/6 340 - 430 48 163.83 100 0.48 
Indeno( 1,2,3-cd)Pyrene 516 340 - 430 440 246.67 100 4.40 
Naphthalene 316 340 - 430 130 136.17 100 1.30 
Pentachlorophenol 1 I6 840 - 1100 160 418.33 100 1.60 
Phenanthrene 516 340 - 430 420 206.67 100 4.20 
Pyrene 616 340 - 430 560 304.00 100 5.60 

TCL Volatile (ug/kg) Tetrachloroethene l/6 10 - 12 2 5.17 300 0.01 
Toluene II6 10 - 13 2 5.00 100 0.02 

Sample locations represented: SJSO3-SSO2-000, SJSO3-SSO3-000, SJSO3-SSO4-000, SJSO3-SSO5-000, SJSO3-SSO6-OOO/OOP, 
SJSO3-SSO7-000. 

Page 2 of 2 



Table 2 - 2 
Ecological Screening Values for Site 4 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 



p. 
I 

Table 2 - 2 
Ecological Screening Values for Site 4 Surface Soil 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis Chemical Name Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

Pwne 719 340-40000 3100 3031.78 100 31.00 
TCL Volatile (u&a) 2-Butanone 219 340-40000 28 8.61 - 

4-Methyl-2-Pentanone 119 340-40000 2 5.06 100000 0.00 
Acetone 619 340-40000 79 16.33 - - 
Toluene 219 340-40000 2 4.61 100 0.02 

p 

Sample locations represented: SJSO4-SSO2-000, SJSO4-SSO3-000, SJSO4-SSO4-000, SJSO4-SSOS-OOO/OOOP, SJSO4-SSO6-000, SJSO4-SSO7-000, SJSO4-SSO8-000, 
SJSOe-SSO9-000, SJSO4-SS10-000. 

2 of 2 
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Table 2-3 
Site 3 Subsurface Soil Screening 
St. Juliens Creek Annex Facility 

Chesapeake, VA 

1 Frequency of 1 Detection Maximum I Average I BTAGHazard 1 



Table 2 - 4 
Ecological Screening Values for Site 3 Sediment 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 

General Chemistry (mgkg) 
TAL Inoraanics (m&q) 

l 

Chemical Name 

Total Phosphorous 
Ahrminum 
Antimony 
Arsenic 
Barium 

IBeryllium 

Frequency of Detection Limits Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient 
Detection Concentration Concentration 

313 1.3 - 24.5 48.4 - 
313 8.54 - 14.33 14200 852: 3.33 - - 

1 I2 0.39 - 0.65 2 .4 1.36 150 0.02 
313 0.58 - 0 .98 I 9.1 5.77 8.2 1.11 
313 0.39 - 0.65 

I 
300 140.6 - - 

O?? I 17 1 

ICadmium 
IChromium 

I 213 I 0.1 - 0.16 I 2.5 I 1.12 I 1.2 I 2.08 I 
313 1.36 - 2.28 63.3 1 32.47 I 0.005 I 12660.00 

L ICobalt I 313 I 1.55 - 2.61 I 5.6 4.7 I 
Copper 313 1.16- 1.95 126 I 72.13 I 34 I 3.71 
Iron 313 3.3 - 5.54 18700 15070 
Lead 313 0.19 - 0.33 7: 
Manganese 313 0.39 - 0.65 257 155.5 - -- 

Mercury 313 0.05 - 0.08 0.27 0.22 0.15 1.80 
Nickel 313 1.36 - 2.28 15.4 12.5 20.9 0.74 
Silver 111 0.33 - 0.33 0.37 0.37 1 0.37 
Vanadium 3 I3 1.75 - 2.93 32.6 30.3 - - 
Zinc 313 0.97 - 1.63 577 307.47 150 3.85 

TCL PesticidesPCBs (up/kg) 4,4’-DDD 213 3.3 - 5.3 66 42.55 16 4.13 
4,4’-DDE 313 3.3 - 5.3 78 29.93 2.2 35.45 
4,4’-DDT 213 3.3 - 5.3 20 12.72 1.58 12.66 
alpha-Chlordane 1 I3 1.7-2.7 0.88 0.94 -I 
Aroclor-1260 2l3 33-53 150 80.17 22.7 6.61 
Dieldrin 213 3.3 - 5.3 13 7.22 - 
namma-Chlordane 1 I3 1.7 - 2.7 3.3 1.83 - - 

TCL Semivolatiles (up/kg) Acenaphthylene 1 I3 530 - 4300 66 1005.33 44 1.50 
Anthracene 1 I3 530 - 4300 56 1002 85.3 0.66 
Benzo(a)Anthracene 213 530 - 4300 250 860 261 0.96 
Benzo(a)Pvrene I I3 530 - 4300 220 1056.67 430 0.51 
Benzo(b)Fluoranthene 213 530 - 4300 450 960 3200 0.14 
Benzo(g,h,i)Perylene l/3 530 - 4300 150 1033.33 670 0.22 
Benzo(k)fluoranthene 213 530 - 4300 470 480 - - 

Chrvsene 213 530 - 4300 270 886.67 384 0.70 
Dibenz(a,h)Anthracene l/3 530 - 4300 66 1005.33 63.4 1.04 
Diethylphthalate 1 I3 530 - 4300 340 918.33 200 1.70 
Fluoranthene 2/3 530 - 4300 320 890 600 0.53 
Indeno( 1,2,3-cd)Pyrene 1 I3 530 - 4300 180 1043.33 600 0.30 
Naphthalene 1 I3 530 - 4300 110 1020 160 0.69 
Phenanthrene 1 I3 530 - 4300 120 1023.33 240 0.50 
Pyrene 313 530 - 4300 460 323.33 665 0.69 

TCL Volatile (up/kg) Methylene Chloride 212 11-14 110 105 - - 

Sample locations represented: SJS03-SD02-OOO/OOP, SJS03-SD03-000, SJS03-SD06-000. 
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Table 2 - 6 
Ecological Screening Values for Site 4 Surface Water 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

I Sample Analysis Chemical Name 1 Frequency of 1 Detection Limits 
Detection 

General Chemistry (mg/L) Total Phosphorous l/l 0.05 - 0.05 
TAL Inorganics (ug/L) Aluminum l/l 29-29 

Antimony l/l l-l 
Arsenic 1 I 1 3-3 
Barium l/l l-l 
Beryllium 1 I 1 1-l 
Chromium 1 I 1 4-4 
Cobalt 1 I 1 3-3 
Copper 1 I 1 2-2 

Maximum Detected 
Concentration 

0.21 
snnnn 

Average Detected 
Concentration 

0.21 
50000 

BTAG Value 

0.000 1 
em- 

BTAG HazardQuotient 

2 100.00 
--- ----- I 

3.7 I 3.7 I 500 I 0.01 I 
26.6 26.6 --- --- 
313 313 10000 0.03 
6.8 6.8 1500 0.00 

- 

.4.. 

179 179 2.9 61.72 I 
93 100 93100 ___ --- 

822 822 5.1 161.18 
1910 1910 10 191.00 

13 12 

13 13 em- --- 

2 2 5800 0.00 
8 8 --- m-m 

Sample locations represented: SJSO4-SWO4-OOO/OOOP. 
Note: BTAG screening values are for marine conditions, since the surface water collected can be classified as brackish. 



Table 2-7 

Groundwater Screening for Downgradient Well for Sites 3 and 4 (MW3S) 

St. Juliens Creek Annex Facility 

Chesapeake, VA 

I I 1 Detection 1 Detection ROUND 1 Maximum 2 1 1 BTAGHazard 1 AWQC I AWQC Hazard 

Sample Analysis Chemical Name Frequency Limit Concentration BTAG Value Quotient Value(l) Quotient 

General Chemistry (mg/L) Total Phosphorous (as P) l/l I 0.05 0.107 0.000 1 1070.00 0.001 107.00 
TAL Inorganics (I@.) Barium l/l 1 59.6 10000 0.01 _-- --- 

Cadmium l/l 0.3 6.1 9.3 0.66 9.3 0.66 

Chromium l/l 4 6.1 --- _-- 50 0.12 

copper l/l 2 25.2 2.9 8.69 2.9 8.69 
k 

(Lead I l/l I 1 I 2.3 I 5.6 I 0.41 I 8.5 I 0.27 

TCL Semivolatiles (ug/L) Ibis(2-Ethylhexyl)phthalate 1 l/l 7 13 360 0.04 3.4 3.82 

Note: BTAG Region III screening values (USEPA, 1995) and USEPA Ambient Water Quality Criteria (AWQC) (USEPA, 1986) are for marine conditions since the 
groundwater would be discharging to brackish conditions. 

(1) Chromium AWQC is for Chromium (VI). 



Table 2-8 
Contaminant of Potential Concern Summary for Site 3 

St. Juliens Creek Annex Facility 
Chesapeake, VA 



Table 2-9 
Contaminant of Potential Concern Summary for Site 4 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis 
General Chemistrv 
TAL Inorganics 

, 

Chemical Name 
Total Phosphorous (as P) 
Aluminum 
Antimonv 
Arsenic 

Surface Water 
Soil COPC Sediment COPC COPC 

X X X 
X X X 
X 

X X 



lame 4-1 

Site 3 Maximum and Mean Values Used in Receptor Exposure Models 
St. Juliens Creek Annex Facility 

Chesapeake, VA 

Surface Soil Surface Soil Surface Water Surface Water Sediment 
MeaIl Maximum Mean Maximum Mean 

Sediment 
MaXiIlIllUl 

Chromium 24.50 1 42.1 NA NA 32.47 63.3 I 

CoPPa 55.90 125 NA NA 72.13 126 
Iron 19365.00 34000 NA NA 15070 18700 
Lead 128.15 240 NA NA 307.97 734 
Manganese NA NA NA NA 155.5 257 
Mercury 0.35 0.6 NA NA 0.22 0.27 

[Anihracene 

a 
0033 

0.066 
0.12 0.12 NA I NA I NA NA 

NA 

Notes: NA means that parameter is not being addressed as a COPC for that media. It does not mean that it was 
not detected in that media. 



Table 4-2 

Site 4 Maximum and Mean Values Used in Receptor Exposure Models 

St. Juliens Creek Annex Facility 

Chemical 
Total Phosphorous 
Aluminum 
Antimony 
I Arsenic 
Barium NA NA NA NA 109.13 185 
Beryllium 0.41 1.1 NA NA 1.5 2.7 
Chromium 99.9 680 0.067 0.067 30.37 38.8 
Cobalt NA NA 0.044 0.044 17.37 23.3 
Copper 230.29 596 0.179 0.179 217 387 
km 13935.56 29500 93.1 93.1 25666.67 4X&M 

Surface Soil Surface Soil Surface Water Surface Water Sediment Sediment 

Mean Maximum Mean Maximum Mean Maximum 

Owk) Wk) (mg/L) (mg/L) OwW GwdW 
5.49 11.8 0.21 0.21 13.7 28 

5545.56 7010 50 50 13150 22100 
2.17 9.1 NA NA NA NA 
NA 1 NA 1 0.027 1 0.027 19.7 I 33.1 

IziIlc 1 357.82 1 607 I 1.16 1.16 506.33 I 
14.4’-DDE I NA I NA 1 NA I NA I 0.01 I 0.018 I 

Acenaphthylene NA NA NA NA 0.45 0.07 I 
Anthracene I 0.2 0.2 I NA NA I 0.5 I 0.2 
Benzo(a)anthracene 1.4 1.4 NA NA 0.62 1.3 
Benzo(a)pyrene 1.3 1.3 NA NA 0.59 1.2 
Benzo(k)fluoranthene 0.77 0.77 NA NA 0.53 1.1 
Butylbenzylphthalate 0.035 0.035 NA NA NA NA 
Carbazole 0.3 0.3 NA NA NA NA 
Chrysene 1.8 1.8 NA NA 0.64 1.2 
Dibenz(a,h)anthracene NA NA NA NA 0.48 0.15 
Diethvlnhthalate 0.62 0.62 NA NA 0.29 01 
IFluoranthene I 3.14 I 3.3 I NA I NA I 1.29 I 2.8 I 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pvrene 

0.75 0.75 NA NA NA NA 
2.2 2.2 NA NA 0.28 0.4 

3.03 71 NA NA 1 32 7x 
l2-B&none 
Acetone 
Carbon Disulfide 

0.016 I 0.079 1 0.008 I 0.008 I 0.051 0.14 
I NA NA NA NA 0.01 0.019 I 

Notes: NA means that parameter is not being addressed as a COPC for that media. It does not mean that it was 
not detected in that media. 
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TABLE 4-3 

NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED ADVERSE EFFECT LEVELS FOR SITES 3 AND 4 
ST. JULIENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

IEcological Contaminant I Muskrat I Shrew 7 Robin I 
of Concern 

Total Phosphorous 
Aluminum 

Hawk Woodcock Raccoon Fox I Mouse 

NOAEL LOAEL NOAEL LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 1 NOAEL LOAEL 
NA NA NA NA I NA I NA I NA I NA NA NA NA NA NA NA I NA NA 

I .-- _^ _ 
1.93 19.3 2.295 I , 22.952 1 109.7 1 44.5 1 109.7 1 44.5 1 109.7 1 44.5 1 1.93 1 19.3 1 0.551 1 5.515 1 1.93 1 19.3 

IAntimony 1 0.125 1 1.25 1 0.149 1 1.487 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 0.125 1 1.25 1 0.036 1 0.357 1 0.125 1 1.25 
.26 1 0.036 1 0.36 1 0.126 1 1.26 Arsenic 1 0.126 1 1.26 1 0.15 1 1.5 1 5.1 1 12.8 1 5.1 1 12.8 1 5.1 1 12.8 1 0.126 1 1 

5.1 1 19.8 1 11.8 I 43.5 I 20.8 41.7 20.8 41.7 20.8 41.7 5.1 19.8 2.8 10.5 5.1 19.8 
0.66 1 6.6 1 1.45 1 14.5 1 NA NA NA NA NA NA 0.66 6.6 0.35 3.5 0.66 6.6 

1 1 1 10 I 2.12 I 21.2 I 1.45 20 1.45 20 1.45 20 1 10 0.509 5.09 1 10 

I I 11.7 I 15.4 I 33.4 I 44 I 1 5 1 5 1 5 11.7 15.4 8 10.6 11.7 15.4 * 
10 1 10 1 10 1 10 

[Copper 

IManganese 88 1 284 1 193 1 

Thallium 1 0.0074 1 0.074 0.016 
Vanadium 1 0.21 i 2.1 I 0.428 4.285 i 11.4 t 1 ’ 114 I 0.21 I 2.1 I 0.103 I 1.03 I 0.21 I 2.1 
ZillC 160 320 351.7 703.3 14.5 131 14.5 131 14.5 
4,4’-DDD 0.8 4 1.76 8.79 0.003 0.028 0.003 0.028 0.003 0.028 1 0.8 1 4 1 0.42 1 2.11 1 0.8 1 4 
4,4’-DDE 0.8 4 1.76 8.79 0.003 0.028 0.003 0.028 0.003 0.028 1 0.8 1 4 1 0.42 1 2.11 1 0.8 1 4 

131 1 160 1 320 1 84.5 1 169 1 160 1 320 1 

4,4’-DDT 1 0.8 1 4 1 1.76 1 8.79 1 0.003 1 0.028 1 0.003 0.028 0.003 0.028 0.8 4 0.42 2.11 0.8 4 

alpha-Chlordaue or a3 1no 31 1n7 71 10.7 2.1 10.7 4.6 9.2 1.3 2.6 4.6 9.2 
I I I I I I I 

IAroclor 1254 1 0.068 1 0.68 1 0.067 1 0.668 1 0.18 1.8 0.18 1 1.8 1 0.18 1 1.8 1 0.14 1 0.69 1 0.096 1 0.474 0.068 0.68 

0.39 3.9 Aroclor 1260 1 0.39 1 3.9 1 0.39 1 3.9 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 0.39 1 3.9 1 0.39 1 3.9 
I ..-. 

Dieldriu 
Endriu Aldehyde 

Endrin Ketone 
2-Methylnaphthalene 

0.02 0.2 0.044 0.44 0.077 0.77 0.077 0.77 0.077 0.77 0.02 0.2 0.011 0.106 0.02 0.2 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
1.3 2.6 1.3 2.6 10 100 10 100 10 100 1.3 2.6 1.3 2.6 1.3 2.6 , , . , , . . . . _ _ 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED ADVERSE EFFECT LEVELS FOR SITES 3 AND 4 

ST. JLJLIENS CREEK ANNEX FACILITY 
CHESAPEAKE, VA 

Ecological Contaminant 
of Concern 

4-Methylphenol 
Acenaphthylene -._ -.- -- _-- -- _-- .” 
Anthracene 1 1.3 2.6 1.3 2.6 10 100 IC ’ ‘#IA ’ rn ’ 

Benzo(a)anthracene 1 1.3 2.6 1.3 2.6 10 100 10 10 100 1.3 2.6 1.3 2.6 I 1 1 1 1.3 2.6 1 
IBenzofabvrene I 1 I 10 

\ II, 
1.19 11.89 10 100 10 100 10 100 1 10 0.29 2.86 1 10 

Benzo(b)fluoranthene I 1.3 I 2.6 1.3 2.6 10 100 10 100 10 100 1.3 2.6 1.3 2.6 1.3 2.6 
l2n..n,4,. I. ;\..,%..,I,, I 11 I ?L 1-J ?L rn *l-In ‘9 100 10 100 1.3 2.6 1.3 2.6 1.3 2.6 

100 1.3 2.6 1.3 2.6 1.3 2.6 
NA 159 1590 159 1590 159 1590 

Benzo(k)fluoranthene 1 1.3 1 2.6 1 1.3 1 2.6 I 10 100 10 I 100 I 10 

Butvlbenzvlnhthalate -J -- ---,-r--------- i 159 ___ i 1590 _-_I 1 159 --. 1 1590 __.- 1 NA NA NA 1 NA 1 NA 
,Carbazole 1 1.3 1 2.6 1 1.3 1 2.6 1 10 100 IC 
IChrvsene i 1.3 i 2.6 1 1.3 1 2.6 t 100 

Dibenz(a,h)anthracene I 1.3 I 2.6 I 1.3 I 2.6 I 10 I 100 [ 10 1 100 

Dibenzotiran 1 NA 1 NA 1 NA 1 NA 1 NA 1 I ?A 1 NA 1 NA 

JDiethylphthalate 1 4583 1 45830 1 5450 1 54500 1 NA 1 NA 1 NA 1 NA NA NA 
Fluoranthene 1 1.3 1 2.6 1 1.3 1 2.6 1 10 1 100 1 10 1 100 10 100 

IIndeno(l,2,3-cd)pyrene I 1.3 I 2.6 I 1.3 I 2.6 1 10 I 100 I 10 I 100 10 100 

Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

12-Butanone 

1.3 2.6 1.3 2.6 1.3 2.6 

1.3 2.6 1.3 2.6 10 100 10 100 10 100 1.3 2.6 1.3 2.6 1.3 2.6 

2.1 2.07 2.1 2.07 NA NA NA NA NA NA 2.1 2.07 2.1 2.07 2.1 2.07 
1.3 2.6 1.3 2.6 10 100 10 100 10 100 1.3 2.6 1.3 2.6 1.3 2.6 
1.3 2.6 1.3 2.6 10 100 10 inn lfl Inn 1.7 : 

I NA I NA I NA I NA I NA I NA I NA , 
A cetnne 

Methylene Chloride 
Toluene 
Carbon Disulfide 

_-- -- _vv . .- 2.6 1.3 2.6 1.3 2.6 
-.-- -.-_ -.-- * ._. 1 NA NA NA NA NA NA NA NA NA 

I in I cn I 33 I in44 I NA NA NA 10 50 5.3 26.4 10 50 

5.85 50 12.9 109.9 NA NA NA NA NA NA 5.85 50 3.1 26.4 5.85 50 
2.6 260 30.9 309.2 NA NA NA NA NA NA 26 260 7.4 74.3 26 260 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA -- Not Available 
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TABLE 4-3 
NO OBSERVED ADVERSE EFFECT LEVELS AND LOWEST OBSERVED ADVERSE EFFECT LEVELS FOR SITES 3 AND 4 

ST. JULIENS CREEK ANNEX FACILITY 
CHESAPEAKE, VA 

Ecological Contaminant 
of Concern 

4-Methylphenol 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofwan 
Diethylphthalate 
Fluoranthene 
hrdeno( 1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
2-Butanone 
Acetone 
Methylene Chloride 
Toluene 

Carbon Disultide 

REFERENCES FOR VALUES USED 
Muskrat I Shrew I Robin I Hawk 1 Woodcock 1 Raccoon I Fox I Mouse 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAECL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LO= 

(9) (9) (9) (9) -- I_ I - --- --- (9) (9) (9) (9) I 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) ;;; ;;; 

(7) (7) (7) (7) (8) w (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(1) (1) (1) (1) (8) (8) (8) (8) (8) (8) (1) (1) (1) (1) (1) (1) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (53) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) 
(3) 

(7) 
(3) (3) (3) -- -_ -- --- -- ___ (3) (3) (3) (3) (3) (3) 

(7) (7) (7) (7) (8) (8) (8) (*I (8) (8) (7) (7) (7) (7) (7) (7) . 
(7) (7) (7) (7) @I (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
-_- -- (1) 

( 

2) -- -- :;; _ _ _ :_ ::: --- -- 

(1) (2) (1) (2) ( 

;, - --- -_ 

(2) (1) (2) 
(7) (7) (7) (7) (8) (8) (8) (8) 03) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) , 
(10) (!O) (10) (10) -- -- I_ ^__ - _ 

(7) (7) 
(10) (10) (10) (10) (10) (10) 

( 
(Z 

(7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
(7) (7) (7) (8) (8) (8) (8) (8) (8) (7) (7) (7) (7) (7) (7) 
___ -- _- I- -- I- -- -- 

(1) (1) (1) (1) -- __- --- ___ 1: 1:: --- -- --- --- -- --- (1) (1) (1) (1) (1) (1) 
(1) (1) (1) (1) --- --- --- --- - ___ (1) (1) (1) (1) (1) (1) 
(1) (1) (1) (1) I- I- -_ --- -__ ___ (1) (1) (1) (1) (1) (1) 
me- -- --- - --- -- -- --_ -- --- _-- --- --- -- _-_ --- 

(1) USDOE, 1996 (5) CIC, 1990 
(2) 10 x NOAEL = LOAEL (6) RTI, 1995 
(3) CH2MHrLL, 1997 (7) Neal and Rigdon, 1967 
(4) Baker Corp., 1997 (8) Trust et al., 1983 

(9) Converted horn LDSO reported 
in Lewis, Sr., 1992 

(10) USEPA, 199Sa 
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TABLE 5-l 
MAXIMUM CONCkTRATlON HAZARD QUOTIENT VALUES 

SlTE 3, LANDFILL c 
ST. JULJENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

NC denotes not a contaminant of concern 





TABLE 5-3 
MAXIMUM CONCENTRATION HAZARD QUOTIENT VALUES 

SITE 4, LANDFILL D 
ST. JULIENS CREEK ANNEX FACILITY 

CHESAPEAKE, VA 

NC denotes not a contaminant of oonoem. 



TABLE 5-4 
MEAN CONCENTRATION HAZARD QUOTIENT VALUES 

XIE 4, LANDFILL D 
ST. KJLIENS CREEK ANNEX FACILITY 

CHESAPEAKFi, VA 
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Sample Analysis Chemical Name 

1 Iron 
ILead 

TCL PesticidesKBs (@kg) 

TCL Semivolatiles (ug/kg) 

/zzdium 

~4,4’-DDT 
IAroclor-1254 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranthene 
Carbazole 
Chrvsene 

1 Dibenzofiuan 
IDiethylphthalate 
Fluoranthene 
Indeno(l,2,3-cd)Pyrene 
Naphthalene 
Pentachloroahenol 

IPhenanthrene 
Pyrene 

Table 6 - 1 
Hazard Quotient Determination for Earthworm - Site 3 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 
Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 

114 25.13 -- -- -- 
21400 11730.00 -- -- -- 

1.3 0.55 -- -- -- 
42.1 24.50 0.0075 5613.33 3266.67 
125 55.90 -- -- -- 

34000 19365.00 12 2833.33 1613.75 
240 128.15 0.01 24000.00 12815.00 
0.6 0.35 0.058 10.34 6.02 

I 

22 11.56 _- -- -- 
2.5 1.30 __ __ -- 
79.8 49.78 58 1.38 0.86 
460 163.70 -- -- -- 
130 30.3 1 100 I 1.30 0.30 
100 42.50 __ _- -- 
120 89.67 100 1.20 0.90 
390 244.33 100 3.90 2.44 
350 239.67 100 3.50 2.40 
1500 805.33 100 15.00 8.05 
340 203.33 100 3.40 2.03 
460 306.67 100 4.60 3.07 
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Table 6 - 2 
Hazard Quotient Determination for Earthworm - Site 4 

St. Juliens Creek Annex Facility 
Chesapeake, VA 

Sample Analysis Chemical Name Maximum Detected Average Detected BTAG Value BTAG Hazard Quotient Hazard Quotient 

Concentration in Surface Soil Concentration in Surface Soil for Soil Fauna (Using Maximum) (Using Average) 
General Chemistry (ma/kg) Total Phosphorous 11.8 5.49 - - 
TAL Inorganics (m&g) Aluminum 7010 5545.56 - - 

Antimony 9.1 2.17 
Beryllium 1.1 0.41 - 
Chromium 680 99.9 0.007s 90666.67 13320.00 
Copper 596 230.29 - - - 
Iron 29500 13935.56 12 2458.33 1161.30 
Lead 264 181.71 0.01 26400.00 18171.00 
Manganese 352 148.18 330 1.07 0.45 
Mercury 1.3 0.64 0.058 22.41 II.03 
Nickel 546 103 - - - 
Silver 1.6 0.847s -- - 
Thallium 0.89 0.515 - - - 
Vanadium 354 77.18 58 6.10 1.33 
Zinc 607 357.82 -- - - 

TCL PesticidesPCBs (up/kg) Aroclor-1260 6300 74 1.72 
Endrin Aldehyde 160 20.28 - - - 
Endrin Ketone 83 11.72 -- - - 

TCL Semivolatiles (&kg) Anthracene 200 200 100 2.00 2.00 
Benzo(a)Anthracene 1400 1400 100 14.00 14.00 
Benzo(a)Pyrene 1300 1300 100 13.00 13.00 
Benzo(b)Fluoranthene 1900 1900 100 19.00 19.00 
Benzo(g,h,i)Perylene 770 770 100 7.70 7.70 
Benzo(k)Fluoranthene 770 770 100 7.70 7.70 
Butylbenzylphthalate 3s 35 - - - 
Carbazole 300 300 - - 
Chrysene 1800 1800 100 18.00 18.00 
Diethylphthalate 620 620 - 
Fluoranthene 3300 3139.89 100 33.00 31.40 
Indeno(l,2,3-cd)Pyrene 750 750 100 7.50 7.50 
Phenanthrene 2200 2200 100 22.00 22.00 
Pyrene 3100 3031.78 100 31.00 30.32 

TCL Volatile (u&r) 2-Butanone 28 8.61 - - - 
Acetone 79 16.33 -- I - - 



TABLE D-l 
HAZAllD QUOTlENT CALCULA’ITONS FOR SHORT-TAILED SHREW 

Site 3, La&UC Site 3, La&ill C 
St. Juliem Creek AMex Facility St. Juliem Creek Annex Facility 
Chesapeake., Virginia Chesapeake, Virginia 

Short-Tailed Shrew 
(ComeNative Inputs) 
Bcdy Wwigld 
Food Ingestion Rate 
water Ingestion Rate 
soil Illgestim Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/day 
0.0009672 kg&y 

(USEPA 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

Short-Tailed Shrew 
(conservative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil hgestion Rate 

0.0150000 kg 
0.0093000 kg/day 
0.0033450 L/day 
0.0009672 kg/day 

(USEPA, 1993) 
(VSEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

Mean Concentrations 

NOAEL NOAEL LOAEL 

Maximum Concentrations 
Sd water Invertebrate 

Concentration concentration concentration Dose NOAEL LOABL NOABL LOAEL 

_.__ “.__ -.__ 

!w‘&-h i ene 1 0.2 1 0 1 0.2 1 0.13”-*” , _._ 
mthene 1 0.31 1 0 

I “11 I 0 

zinc 163.7 0 163.7 112.049376 3.5 

4,4’-DDT 0.03 0 0.03 0.0205344 1.76E+OO 1 

Amclor-1254 0.043 0 0.043 0.02943264 6.: 

Antiuacene 0.12 0 0.12 0.0821376 1.3 

Benm(a)anthracene 0.24 0 0.24 0.1642752 1.3 

Benzo(a)wene 0.24 0 0.24 0.1642752 1.1 

Pentaoblmphenol 0.16 1 0 0.16 1 0.1095168 ) 2.10E-01 1 2.07E+OO 1 5,22E-01 15.293-02 

Phemtdbmne 1 0.21 1 0 I 0.21 1 0.1437408 1 1.3OE+OO 1 2.6OE+OO 1 l.llE-01 1 5.53E-02 

PyTem 1 0.3 1 0 1 0.3 1 0.205344 1 1.3OE+OO 1 2.6OE+OO 1 1.58EOl 1 7.903-02 

COppI 125 1 0 125 , 85.56 
Iron / 34000 1 0 1 34000 1 23272.32 

Lead 1 240 1 0 1 240 1 164.2752 
 ̂ ..̂ _^  ̂

pnc 460 1 0 460 

Benm(b)tluorantime 1.5 0 1.5 1.02672 
B~&,h,i)p~tyldtl~ 0.34 0 0.34 0.2327232 
Bmo(k)tluomthene 0.46 0 0.46 0.314r --- 

Carbazole 0.13 0 0.13 ox- 
chlysene 0.73 0 0.73 0.4!JPb/U‘l ^̂ ^̂  _ ̂^̂ . , 

.-.- -.-._ , “.-. _ 

_____ - ._._ ne ~Indeno(l~2,3-cd)pyrene)l,ym,e 0.64 0.44 0 0 0.64 0.44 0.3 0.4 

,e 0.13 0 0.13 0.0 
016 0.1 

NA -Not Available NA -Not Available 



TABLE D-2 
HAZARD QUOTIENT CALCULATIONS FOR AMERICAN ROBIN 

Site 3, Land6ll C Site 3, LandGIl C 
St. Juliens Creek Annex Facility St. Juliem Creek Annex Facility 
Chesapeake, Virginia Chesapeake, vtigblia 

American Robin 
(ComeNative Inputs) 
Body Wei& 
Food lngeestion Rate 
Water Ingestion Rate 
SoilJngeslionRate 

0.0773000 kg 
0.1175000 kg&y 
0.0108000 L/day 
0.0352500 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

American Robin 
(conselvative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingestion Rate 

0.0773000 kg 
0.1175000 k&lay 
0.0108000 L/day 
0.0352500 kg/day 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyes, 1994) 

Mean Concentrations 

NA -Not Available 

Maximum Concentrations 
SOil 1 1 Invertebrate 1 1 I water I I 1 

concentration concenbation Concentration Dose NOAEL LOAEL NOAEL LOAEL 
ECOC bwk3) hm bww @%W~Y) 6wk44 6Wkdh~) HP. H0 
Total Phosphorous 114 0 114 225.2716 6881 NA NA NA NA 
Altium 1 21400 ( 0 1 21400 /42287.83959[ ,.,OE+OZ 4.45E+Ol 3.85E+O2 9.5OE+O2 
Beryllium 1 1.3 ( 0 1 1.3 / 2.5688874511 NA NA NA NA 

l.OOE+OO 5.OOE+OO 8.32E+Ol 1.66E+Ol chmmium 1 42.1 j 0 1 42.1 I83.192432081 
I n I 

-_._ , , 
I 24” I ” 

4,4’-DDT 0.13 0 0.13 0.256888745 3.c 
Aroclor-1254 0.1 0 0.1 0.197606727 1.8 
Antluacene 0.12 0 0.12 0.237128072 
Benzo(a)anthracene 0.39 0 0.39 0.770666235 

n 

loti- 2.8OE-02 8.56E+Ol 9.17E+OO 
IOE-01 l.SOE+OO l.lOE+OO l.lOE-01 

l.OOE+Ol l.OOE+OZ 2.37B02 2.37E-03 
l.OOE+Ol l.ooE+o2 7.7lB02 7.7lE-03 

_. ._ 
‘arbazole 1 0.13 1 0 1 0.13 1 0.256L-. ._ , 

I “71 I 0 I I1 4425291071 

Pentachlorophenol 0.16 1 0 0.16 ~0.316170763~ NA 1 NA 1 
Phenanthrene 1 0.42 1 0 1 0.42 1 0.829948: 
Pyrene 1 0.56 1 0 1 0.56 / I.1065976711 l.OOE+Ol 

NA I NA 
2541 l.OOE+Ol 1 l.OOE+O2 1 8.303-02 1 8.3OEO3 

1 l.OOEtO2 1 l.llE-01 1 l.llE-6q 

NA _ Not Available 



TABLE D-3 
HAZARD QUOTIENT CALCULATIONS FOR RED-TAILED HAWK 

Site 3, Landtill C Site 3, LmdHl C 
St, Juliens Creek Annex Facility St. Miens Creek Annex Facility 
Chesapeake, vi@!& Chesapeake, Virginia 

Red-Tailed Hawk 
(Conservative Inputs) 
Body Weight 
Food ln@ion Rate 
water hgetion Rate 
soil Ingestion Rate 

0.9570000 kg 
0.1090000 kg/day 
0.0640000 W&y 
0.0028000 kg&y 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; life history fact sheet) 

Red-Tailed Hawk 
(comelvative Inputs) 
Body Weight 
Food ingestion Rate 
water Ingestion Rate 
soil Ingestion Rate 

0.9570000 kg 
0.1090000 kg/day 
0.0640000 L/day 
0.0028000 k&lay 

(uSEP& 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(USEPA, 1993; life bisbxy fact sheet) 

Mean Concentrations 

1.30 
Vanadium 49.78 ” 
zinc 163.70 0 163.7 19.1 
4.4,.DDT 0.03 0 0.03 0.0035047t 
Amclor-1254 0.043 0 0.043 0.0050234( 
Anduacene I 0.12 1 0 1 0.12 ~0.014018% 
Benm(a)anthrncene 1 0.24 1 0 1 0.24 IO.02803761 

Indm(l,2,3-cd)pyme 0.25 0 0.25 0.029205852 1 1.00. 
Naphthalm 0.13 0 0.13 0.015187043 1 1.00 
Pentacbkmphenol 0.16 0 0.16 0.018691745 1 N 
Phenanthrene 0.21 0 0.21 0.02453291 
Pyme 0.30 0 0.3 0.03504702 

Maximum Concentrations 

--.. - .--- ___“” -,, 
T..ad 1 780 0 1 240 I28.c 

I n I nr; Inn: 
-.. 

0.c 
22 
2.5 

79.8 
460 

- L 

.L?-- 
0 

0 

0 

2...-- 

_._ 
22 

2.5 
79.8 
460 

0.13 

868341 NA NA 1 NA 1 NA 
20899 1 MOE+02 1 4.45E+Ol 1 2.28E+OlI 5,62E+Ol 

.4roclor-1254 0.1 0 0.1 0.0116823411 l.SOE-I 
Antbmcene 0.12 0 0.12 0.0140. 
Benm(a)anthracene 0.39 0 0.39 0.045561129 
Benm(a)pyme 0.35 0 0.35 0.040888192 
Benm(b)tluomtime 1.5 0 1.5 0.17523511 
BemOperylene 0.34 0 0.34 0.039719958 
Benzo(k)tlumnthene 0.46 0 0.46 0.053738767 
calam1e 0.13 0 0.13 0.015187043 
cbmene 

Phemtbrme 0.42 1 0 0.42 IO.049065831 1 l.OOE+ 
Pyme I 0.56 I 0 1 0.56 1 0.0654211081 l.OOE+ 

01 l.OOE+O2 r4.9lE03 1 4.9lB04 
01 1 l.OOE+O2 1 6.54B03 1 6.543-04 

NA -Not Available NA -Not Available 



B 

TABLED-4 
HAZARD QUOTIENT CALCULATIONS FOR AMERICAN WOODCOCK 

Site 3, LmltiU C Sib 3, Landfill C 
St. hliem Creek AnnexFacility St. Jtiens Creek Amex Facility 
Chesapeake, Virginia Chesapeake, Virginia 

AmericanWoodcock 
(codve Inputs) 
Body Wet&t 
Food IqesdonRata 
water Ingestion R&e 
soil Ingestion Rate 

0.1340000 kg 
0.1500000 kg&y 
0.0200000 L/day 
0.0075000 k&lay 

(USEPA 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(Beyer, 1994) 

Amerhn Woodcock 
(Consdve Inputs) 
Body Weight 

Food Ingestion Rate 
WaterIn@ionRate 
soil Ingestion Rate 

0.1340000 kg 
0.1500000 kg/day 
0.0200000 uday 
0.0075000 k&y 

(USEPA, 1993) 
(USDOE, 1996) 
(“SDOE, 1996) 
(BeyeT, 1994) 

Lead 128.15 0 128.15 150.6240672 l.l3E+OO 1.13EH)l 1.33EHI2 L33EtOl 
METcllrq 0.35 0 0.349167 0.410401511 4SOEOl 9.OOF?Ol 9.12%01 4.56EhOl 
Xckel 11.56 0 11.56 13.58731343 7.74E+oi LO7EtO2 1.76s01 ,.27F.-01 
Thallium 1.30 0 1.295 1.522108209 NA NA NA NA 

Carbmle I 0.13 I 0 0.13 1 0.152798507 I l.OOE+Ol I l.OOE+O2 I 1.53E02 I 1. 
chlysene I 0.44 I 0 1 0.44 1 0.517164179 I LooEt 

01 LOOESO2 1 2.P4&02/ 2MLO3 
507 1 l.OOE+Ol I l.OOEtO2 I 1.53s02 I 1.53&03 

lndmo(l.23-cd)pyrene 0.25 0 0.25 02P38432M 1 LooE+ 
N&thalene 0.13 0 0.13 0.152798 
Pentncblorophenol 0.16 0 0.16 0.18 
Phemnttnme 0.21 0 0.21 0.246828358 
Pyrene 0.30 0 0.3 0.35261194 

18059701 1 NA 1 NA 1 NA 1 NA NA NA I NA I NA 
LOOE+o1 1 LOOEtO2 1 2.4%02 1 2.4wo3 .OOE+Ol 1 1.00EK12 1 4.94B02 1 4.94E03 
LOOEHl 1 LOOE+O2 1 3.53EO2 1 3.53EO3 IpVrene I 0.56 I 0 I 0.56 I 0.658208955 1 LOOWO1 1 LOO?302 1 6.58&02 / 6X3&03 

Aluminum 21400 1 0 21400 1 25152.985071 l.lOEh32 
Betyyium I 1.3 1 0 1 1.3 1 1.527985075 1 

240 1 0 240 I282.08955221 1.13wOo 

Berm(a)-ene 1 0.39 1 0 I 0.39 
Be”m(a)pyme 1 0.35 1 0 1 0.35 0.411380597 1 1.G 
Bemo(b)flwxardhene I 1.5 I 0 1 I.5 1 1.763059701 I 1 

cblysene 0.73 1 0 0.73 1 0.858022388 1 LOOE+Ol 

Naphthalme 
Penfachlmphenol 
Phemntbrene 

I 0.13 I 0 0.13 1 0.152798507/ LOOE+Ol 
j 0.16 1 0 1 0.16 1 0.188059701~ 
1 0.42 1 0 1 0.42 1 0.493636716 1 1 

NA -Not Available NA -Not Available 



I B $ a 3 

TABLE D-S 
HAZARD QUOTIENT CALCULATIONS FOR RED FOX 

Site 3, LaxGIl C Site 3, Land6ll C 
St. Jdiens Creek Annex Facility St. Juliens Creek Annex Facility 
Chesapeake, Virginia Chesapeake, Virginia 

Red Fox 
(conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg/day 
0.3800000 Uday 
0.0165074 k&lay 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(Beyer, 1994) 

Red Fox 
(Consenrative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg/day 
0.3800000 U&y 
0.0165074 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(IJSDOE, 1996) 

(Beyer, 1994) 

Mean Concentrations 
Soil Water Small Mammal 

concenb-ation cnncentlation concentration Dose NOAEL LOAEL NOAEL LOAEL 

ECOC mk~ @wu b&g) @uW~Y) &W~YI Owkd~yl HQ. HQI 
TotalPhosphorou.s 25.13 0 25.13333 2.97585 
Aluminum 11730.00 
B~lliUIll 0.55 0 1 0.554167 lo.06561 

Chromium 24.50 0 I : 

-.--urn 49.78 49.78333 5.891. ._ 
zinc 163.70 0 163.7 19.3825 ____, -.._- -- ( -.-_- _- I -.-_- _- I -.-_- __ 

” ““2 I I II A6F.M I 

- __ _.__ - _^ _.__- _. 
14903151 1.03EOl 1 l.O3E+OO 1 5.72E+OlI 5.72EHO 

n6Tl 8&w+o1 I 1 mR+o, I ‘)79PAl I 1 IClL”I 

Maximum Concentrattons 
SOil water Smdl Mammal 

concentlation concentrafion concentlation Dose NOAEL LOAEL NOABL LOABL 
ECOC b?&) ha bww h’k’~~~ h%+~~ bw’W~~~ HQa HQl 
Total Phosphorous 114 0 114 13.49792985 NA 

. .___.__ __ 
Tllallium 2.5 0 0.2960n79u 1 
V%&llll 79.8 0 79.8 
zinc 460 0 460 54.46533096 I 
4,CDDT 0.13 0 0.13 0.015392376 
Aroclor-1254 0.1 0 0.1 0.011840289 ,.vvu va , -.,_ v- , -._.,u~v. I ,,,e.vumu,. 
A”thr.h.mr 8-l 1, n n 1, n Ol”,W2”7 1 ?#l~lml I 1 cnlacnn I I noa.n, I <*a-n, 

-“.ll”“l..” “..,, I “..A “_“.-e”“<-, . ...““. “” A.“““. “” ._“,“-“- .,.Nb-“.2 

Benm(a)antbracme 1 0.39 1 0 1 0.39 1 0.0461771281 1.3OE+OO 2.6OE+OO 3.55E-02 1.78E-02 
2.9OE-01 2.86E+OO 1.43EOl 1.45E-02 
L3OE+OO 2.6OE+OO 1.37%01 6.83E.02 

56984 1 1.3OE+OO 2.6OE+OO 3.lOE-02 1.55E-02 

B.m&)pyrene 0.35 0 0.35 0.041441013~ 
Benm@)fluomthene 1.5 0 1.5 0.17760434 1 : 
Bem&b&mylene 0.34 0 0.34 0.0402 
Bam(k)iluoranthene 0.46 0 0.46 0.0544653311 1.3OE+OO 
C!ClhZ0le 0.13 0 0.13 0.0153’ 

_- _. _. _ __ _ __ _ _ 

__ _._. --2 1 0.13 1 0 1 0.13 lo.0153923761 I 
P4ltacNorophenol 1 0.16 1 0 1 0.16 IO.0189444631 : 

I “A? I n I 

NA -Not Available NA _ Not Available 
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TABLE D-S 

HAZARD QUOTIENT CALCULATIONS FOR SHORT-TAILED SHREW 

Site 4, Landtill D Site 4, Landfill D 
St. luliem Creek Annex Facility St. Juliens Creek Annex Facility 
Chesapeake, Virginia Chesapeake, via 

Short-Tailed Shrew 
(Conselvative Inputs) 
BodyWeight 
Food In@icn Rate 
water Ingestion Rate 
Soil Ingestion Rate 

0.0150000 kS 
0.0093000 kg&y 
0.0033450 L/day 
0.0009672 kg&y 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

ShortTailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
soil lng&ion Rate 

0.0150000 kg 
0.0093000 kg&lay 
0.0033450 L/day 
0.0009672 kg&y 

(USEPA, 1993) 
(USEPA, 1993) 
(USEPA, 1993) 
(Beyer, 1994) 

Mean Concentrations Marlmum Concenbntians 

I 

Soil Water Invertebrate Soil water Invertebrate 
concenhaticn ccncenhaticn concenhaticn DOE NOABL LOAEL NOAEL LOAEL concentlntion Concentmticn ccncentration DO% NOAEL LOAEL NOAEL LOAEL 

Cobalt 0 0.044 0 0.009812 1 1.01 
CCpW 230.29 0.179 230.29 157.66 
Iron 13935.56 93.1 13935.56 
Lead 181.71 0.82 181.71 124.55972 

Endrin Ketone 0.012 0 0.012 0.0 
4-Methylphenol 0 0.013 0 0. 
Anthlucene 0.2 0 0.2 0. 
Benzc(a)anthracene 1.4 0 1.4 0. 
Benza(a)pyrene 1.3 0 1.3 0. 

n n 77 I n I 
-..- , “.,, , -.. -.1-1__. 

-~,.-alate 1 0.035 1 0 1 0.035 ) 0.023956u , _.__ 
de I 01 I n I “3 I omn‘4‘i I 1.41 

.._ , _._ , _._ _.__ _ _ _ _ ._ 
-..-.Jphthalate 0.62 0 0.62 0.4243776 i 
FIuoranthene 3.14 0 3.14 2.149267 

cd)pyrene 0.75 0 0.75 0.51336 
:‘lryLYYT,Lc 2.2 0 2.2 1.505856 
-̂  -, n, n - n, * n,an,r 

1.3OE+OO 2.6OE+OO 3.95501 1.97EOl 
i 1.3OE+OO 2.6OECOO 1,16E+OO 5,79E-01 

, .7.“2 , 
; 

, J.“J , r.“,J,,,4 1.3OE+OO 2.6OE+OO 1.6OE+OO 7.98E-01 
j 0.0086 1 1 0.0086 1 0.005886528 NA NA NA NA 
1 0.016 1 0.008 1 0.016 1 0.01273568 Z.ZOE+Ol l.lOE+OZ 5.79E-04 l.l6E-04 

Copper 596 0.179 596 407. 
Iron 29500 93.1 29500 20212.9213 
Lead 264 0.82 264 180.88558 1.76E+( 
Manganese 352 1.91 352 241.36 
MWXIY 1.3 0.0012 1.3 0.8900916 t 

, 1.1 , , I., ( “.,JI7‘0 ,.45E+Ol 5.19EOl 5.193-02 
czwmium 1 680 1 0.;67 1 680 / 465.461341 3.34E+Ol 4.4OE+Ol 1.39E+Ol l.O6E+Ol 
Cobalt I 0 1 0.044 1 0 1 0.009812 l.OOE+OO l.OOE+Ol 9.81E-03 9.81E-04 

989997 3.34E+Ol 4.4OE+Ol l.ZZE+Ol 9.27E+OO 
5.OOE+Ol 5.oOE+O2 4.04E+O2 4.04E+Ol 

,* I .76E+O2 l.O3E+Ol l.O3E+OO 
289 1 1.93E+O2 6.24E+O2 1.25E+OO 3.87E-01 

1.57E+Ol 1 1.57E+O2 1 5.67&02 1 5.678-03 
INickel j 546 ) 0.064 1 546 1 373.740352 1 8.79E+Ol / 1.76E+O2 /4.25E+OOI 2.13E+OO 

E&in Ketone 0.083 0 0.083 
4-Methylphenol 0 0.013 0 0.002899 s.ooti+oi [ 5.0 
Antiuacene 0.2 0 0.2 0.136896 1 1.3OEtOO 1 2.6 
Benzo(a)antbracene 1.4 0 1.4 0.958272 1 1.3OE+OO 1 2.f 
Benzc(a)pyrene 1.3 0 1.3 0.1 
Bew.o(k)anthwene 0.77 0 0.77 0.5270496 1 

jOE+OO 7.37%01 3.69E-01 
389824 / l.l9E+OO l.l9E+Ol 7.48E-01 7.48E-02 

1.3OE+OO 2.6OE+OO 4.OSEOl 2.03E-01 
~“l”lhOW”lnh*h.l.+~ 

“. .1-.1 _ ..--1.- 
I nlm< 
, “_“.,< , 

n n mc 
“.1_” 1 nn739568 “.“1 1.59E+O2 lS9E+O3 1.51EO4 1.51E05 

CL-.-~ .rha.mlr I 0.3 I 0 1 Ill “._ I , “.-05344 “7 1.3OE+OO 2.6OE+OO 1.58E01 7.903-02 
chlysene I 1st I , _.- n I , 1.8 1 1.232064 1.3OEtOO 2.6OE+OO 9.48E01 4.74BOl 
DidbVl”hfh~l~+~ I nm I n I ill3 I lld’)d~‘l’lA 5.45E+O3 5.45E+O4 7.79E05 7.793-06 
F7 1.3OEtOO 2.6OE+OO 1.74E+OO 8.693-01 

I %x?+“o ‘) AOF+Oo ? C=sP-01 1 cm-01 

.__. . .._-._ “.“l “.“_ ” .._._,,” 
_ Jlomthene 3.3 0 3.3 2.258784 
Tndeno(l,2,3-cd)mene 0.75 0 0.75 0.51336 

1enantluene 2.2 0 2.2 1.505856 
_^̂  ̂ ** n *. I .*.oDo 

-.--- -- -.--- -- _.__- -- _._,- -- 
1.3OE+OO 2.6OE+OO l.l6E+oO 5.79E01 

, a.1 , , 3.1 , L.LLLOOO , 1.3OE+OO 2.6OE+OO 1.63E+OO 8.16E-01 
1 0.028 1 ; 1 0.028 1 0.01916544 1 NA NA FT.4 z-r.4 
1 0.079 1 0.008 1 0.079 1 0.05585792 1 2.2OE+Ol l.lOE+OZ 2.54E03 5.08E-04 

NA -Not Available NA _ Not Available 



TABLE D-9 
HAZARD QUOTlENT CALCULATIONS FOR AMERICAN ROBIN 

Site 4, Lmlfdl D 
St. Juliem Creek Amex Facility 
Chesapeake, Virginia 

An&can Robin 
(Ccmel-vative Inputs 
Body Weight 
Food In~esticn Rate 
water Ingestion Rate 
soil hgesticn Rate 

0.0773000 kg (USEPA, 1993) 
0.1175000 kg/day (USEPA, 1993) 
0.0108000 L/day (USEPA, 1993) 
0.0352500 kg/day (Beyer, 1994) 

Mean Concentrations 
Soil water Invertebrate 

Concentfation Concenlraticn ccncentlaticn DCSW NOABL LOABL NOAEL LOABL 
ECOC h3w (WU 6WW bwk’~~~ +&a.‘~~~ SWAY) HQ. H0 
Total Phosphorous 5.49 0.21 5.49 10.87794955 NA NA NA NA 
Al~inum 5545.56 50 5545.56 10965.38538 l.lOE+OZ 4.45E+Ol l.OOE+O2 2.46E+O2 
AlltbIlCll~ 2.17 0 2.17 4.288065977 NA NA NA NA 

) 1.28E+Ol 7.40E-04 2.95B04 

zinc 357.82 1.16 357.82 707.2384605 
Arcclcr-1260 0.74 0 0.74 1.46228978 NA 
End&4ldehyde 0.02 0 0.02 0.039521345 
E&in Ketone 0.012 0 0.012 0.023712807 
4-Methylphenol 0 0.013 0 0.0018163 NA NA 
Anthracene 1 0.2 1 0 1 0.2 IO.3952134541 l.OOE+Ol 1 l.OOE+OZ 1 3.95E-02 1 3.95303 
Rellv,&,.nth~rmr I 1 A I n I I d I’) 7LIidc*1701 1 nnP+nl I 1 nnr+n, I ‘),n?.n, I ,,7PA, -_.-_-.“-” _-..- 

I” -“~ 

_._ , -.* ,“.,““.,.*,_, _.““_“_ , _.““1”_ ,” .111”-,” .111-- 

LB 1 1.3 I 0 1 1.3 j2.5688874511 .̂ .̂..̂ . . ^̂ W,̂  ̂

I n,, I n 

PhenmtJuene 
Pyene 
I-Butancne 
Acetone 

2.2 0 2.2 4.347347935 l.OOE+Ol l:OOE+OZ 4.35B01 4.35E02 
3.03 0 3.03 5.987483829 l.OOE+Ol LOOF.+ 5.99EOl 5.99E-02 

0.0086 0 0.0086 0.016994179 NA NA NA NA 
0.016 0.008 0.016 0.032734799 NA NA NA NA 

Site 4, LmdSlI D 
St. Juliem Creek Amex Facility 
Chesapeake, Virginia 

Maximum Concentrations 
Soil W&X Invertebrate 

Ccncentration ccncenbuticn concentration Dose NOAEL LOAEL NOAEL LOAEL 

chromium 680 0.067 680 1343.7351051 l.OOE+OO 1 5.OOE+OO 1 1.34E+O3 12.69E+O2 
Cobalt 0 0.044 0 0.0061474771 l.OOE+oO 1 l.oOE+Ol 1 6.15E-03 1 6.15804 
copper 596 0.179 596 1177.7611021 
Iron 29500 93.1 29500 58306. 

En&in Aldehyde 0.16 0 0.16 0.3161 707631 NA NA 
Endrin Ketone 0.083 0 0.083 0.164013583 NA 1 NA 1 NA 1 NA 
4Methylphenol 0 0.013 0 0.0018163 NA 1 NA 1 NA 1 NA 
Anthracene 0.2 0 0.2 0.395213454 
Bem(a)anthracene 1.4 0 1.4 2.766494179 

l.OOE+Ol 1 l.OOE+OZ 1 3.95E02 1 3.958-03 1 

NA , NA / NA , NA I 

NA -Not Available NA _ Not Available 



TABLE D-10 
HAZARD QUOTIENT CALCDLATIONS FOR RED-TAILED HAWK 

Site 4, LandJjll D Site 4, Landfill D 
St. JuIiem Creek Annex Facility St. Juliecs Creek Annex Facility 
Chesapeake, Vi+ia Chesapeake, Virginia 

Red-Tailed Hawk 
(ccmervative Inputs) 
Body Weight 
Food lc@icn Rate 
water Ing&icn Rate 
Soil Ingestion Rate 

0.9570000 kg (USEPA, 1993) 
0.1090000 kg&y (USDOE, 1996) 
0.0640000 L/day (USDOE, 1996) 
0.0028000 kg/bay (USEPA, 1993; life history fact sheet) 

Mean 1 Marlmum Concentrations 

I 

soil Water Sm. Mammal 
concentration ccncmtraticn Concentration Dose NOAJZL LOAEL NOAEL LOAEL 

I , ““- , ,. ..-. ‘hi, I w.+pr 

ion 1 EZZi 1 Dose I NOAEL I LOAEL I NOAEL I LOAEL I 
ECOC 
Total Phosphorous 

Ccncentcaticn ccncentrat 

OWW b&) 1 h?W 1 (mglkglday) 1 OWW~Y) 1 h&dh’) HQ. H0 
5.49 0.21 1 5.49 IO.6554043891 NA 1 NA NA NA 

4.45E+Ol 5.94E+OO 1.46E+Ol Aluminum 5545.56 50 5545.56 651.1949927 1 l.lOE+OZ 1 
Antilllcny 2.17 0 2.17 0.253506792 1 : 
hani 0 0.027 0 OS 
Beryllium 0.41 0 0.41 0.047897597 1 ; 

ECOC 
TctalPhcsphcrcus 

(mgn) 
0.21 

(ww 
il.8 

NA 1 NA 1 NA 1 NA 
HI1805643 1 5.1OE+OO 1 1.28E+Ol 1 3.54E04 1 1.41E-04 

1 7010 1 50 1 7010 1822.27: 
1 9.1 I 0 1 9.1 1 1.0630929991 NA 
I 0 1 0.027 1 0 Io.00. 

Bel-fUillIIl 
ChIClIliWll 

1.1 I 0 1 1.1 lo.128505747 
680 ) 0.067 1 680 179.44439707 

n 

“._,_ 
93.1 
0.82 
1.91 

0.0012 
0.064 

__- 
29500 

264 
352 
1.3 
546 

+ 

+ Silver 1 0.85 1 0 1 0.85 1 o.099299a9s 61 NA NA ph 1 1.6 1.6 
nluaiuln 
Vanadium 

1 0.52 ( 0 / 0.52 IO.0 
1 77.18 1 0 1 77.18 1 9.0164305 

Thallium 0.89 0 0.89 0.103972832 NA NA NA NA 
Vanadium 354 0 354 41.35548589 l.l4E+Ol 1.14EtO2 3.63E+oO 3.63&01 
zinc 607 1.16 607 70.98938349 1.45E+Ol 1.31E+O2 4.9OE+OO 5.42E-01 
Amclcr-1260 6.3 0 6.3 0.735987461 NA NA NA NA 
E&in Aldehyde 0.16 0 0.16 0.018691745 NA NA NA NA 
*“A& Yh-,“r. n nn2 0 onax n f!a.K9h~.47 Nd Nb ua Ud 

zinc 
Aroclcr-1260 
En& Aldehyde 
Endrin Ketone 
4-Methylphenol 
antllnwene 

( 357.82 1 1.16 1 357.82 1‘ 
1 0.74 1 0 1 0.74 IO.0864493211 NA 1 

IO.0023364681 NA 1 NA 1 NA 1 NA 
11 NA 1 NA 1 NA 1 NA 

0.02 
0.012 

0 
0, 

0 
0 

0.013 
0 

0.02 
0.012 1 0.00140188 

0 / 0.000869383~ NA I NA 1 NA I NA 
n 7 I 

,“___“_ ._ _.._ _ . .  _ I  . . ‘ .  ,  I . . .  _. ._--..- “.“__ “.“__ “.. 

Cvlnhmnl I n I nnl? I 0 In1 I “.I__ , , JOO869383I NA I NA / NA I NA 
I ll7 I n I 0, I “099xdhR1 I 1 mx?+o, I I nrs+n, I 7 I‘m.c-n I 7 %4F‘.nd “._ , _._ 

n I 
.--_. _.._ , “._ I _._ _ ___ _ _ _ _ _ 

I I 
_.__ - __ _.__ - __ _._ .- _” _.” ,- _, 

Diethy~hthalate 
Fluclullthene 
Indenc(l,2,3-cd)pyene 
Phenanthrene 

[Acetone 

0.62 0 0.62 0.072430512 NA 
3.3 0 3.3 0.385517241 I .OOE+O 

0.75 0 0.75 0.087617555 
2.2 0 2.2 0.257011494 
3.1 0 3.1 0.36215256 

I 0.003271055 NA 1 NA 1 NA 1 NA 
0.079 1 0.008 I 0.079 0.009764054 NA 1 NA 1 NA / NA 

NA -Not Available NA -Not Available 



Site 4, Land5B D Site 4, La&ill D 
St Julims Creek Annex Facility St. Juliens Creek AnnexFacility 
Chesapeake, Virginia Chesapeake, Virginia 

American Woodcock 
(conseN~ve Inputs) 
Body Weight 
Food Inastion Pa& 

0.1340000 kg 
0.1500000 Ire&w 

(USEPA 1993) 
fusDoE, 1996) 

Amei-lcan Woodcock 
(Consenrative Inputs) 
Body Weight 
Food Ingestion Rate 
water Ingestion Rate 
soil Ingfftion Rate 

0.1340000 kg 
0.1500000 kg&y 
0.0200000 L/day 
0.0075000 kg&y 

wster Ingestion Rate 
L . 

0.0200000 may (USDOE. 1996) 
soil Ingestion Rate 0.0075000 kg/day (Beyer. 1994) 

TABLED-11 
HAZARD QUOTIENT CALCULATIONS FOR AMERICAN WOODCOCK 

TotalPhosphorous 5.49 0.21 5.49 6.484141791 NA NA NA NA 
Allminum 5545.56 50 5545.56 6525.564925 LlOE+O2 4.45Btol 5.95B+Ol 1.47E+O2 
hiinumY 2.17 0 2.17 2.550559701 NA NA NA NA 
Arsenic 0 0.027 0 0.004029851 5.10E4.00 1.28Etol 7.9oJAM 3.15!%04 

NA NA 

1.4 1 0 1 1.4 1 l&45! 
osm a pyrene ) 1.3 1 0 1 1.3 I 1.5275.>.,, , 
BenroC@lD?Jl!il~~ I 0.77 I 0 1 0.77 1 0.905037313 1 l.OOE+Ol 

(USEPA 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(Beyer, 1994) 

Ecoc (mgkg) @WV I &W 1 OwWW 1 (m%lr%day) 1 OW%‘%) 1 HQ. 1 WI 
TotaSPhosphorour 1 11.8 1 0.21 1 11.8 1 13.90074627 1 NA I NA I t-z.4 I z-1.4 
Aluminum 7010 50 7010 
AntimonY 9.1 0 9.1 , 1”.“IJY>J_II I ..n , 
Alxenic 0 0.027 0 1 0.004029851 1 5.lOEHlO I 
BayIlium 1.1 0 1.1 1 1.292910448 1 N. 
chromium 680 0.067 680 

8246.828358, l,lOE+O2 , 4.45E+,1 , 7.52!Z+Ol , 1.85B+O2 
‘~Loc~occ” I XT.4 I NA I NA 1 N* 

1.2SE+Ol 1 7.90304 1 3.15E-04 

km 29500 93.1 29500 1 34687.40299 1 1.001 
Lead 264 0.82 264 1 310.4208955 1 Ll3E+OO 1 l.l3B+Ol 
lvfmgmese 352 1.91 352 1 414.0164179 1 9.97 
Mernw 1.3 0.0012 
Nickel 546 0.064 .,.Y , L-TI.,“>,.“.TY , ,.,T. 
SihW 1.6 0 1.6 1 1.880597015 I N, 

A NA IT.4 NA 
799.2637313 I I.OOE+OO S.OOE+oO 7.99E#2 1.6OE+o2 

CObdt I 0 1 0.044 1 0 1 0.006567164 I l.OOE+OO 1.00E+01 6.5%03 6.5~04 
COpW 1 596 1 0.179 1 596 1 700.5491045 1 4.7OB+O1 6.17EtOl 1.49E+ol 1.14EtOl 

;+o* l.OOE+O3 3.47BtO2 3.47EtOl 
2.75BtO2 2.75E+Ol 

E+OZ 997E+o3 4.15E01 4.15F,-02 
1.3 , 1.528164179 , 4.5OEOl 9.OOEOl 3AOEHO 1.7OE+oO 
Cl< I .x1 7‘,mQlL I 77”C,+o, l.O7E+o2 8.2YEtoO 6.OOEwO 

A NA PT.4 NA 
Thallium 1 0.89 1 0 1 0.89 1 1.04608209 I NA NA NA NA 
Vanadium 1 354 1 0 1 354 1 416.0820896 1 l.MB+Ol 1.14E+O2 3.65E+Ol 3.65E+oO 
zinc 1 607 1 1.16 1 607 1 713.6246269 1 1.45E+Ol 1.31E+O2 4.92Etol 5.45B+oo 

A NA NA NA Am&x-1260 1 6.3 1 0 1 6.3 1 7.404850746 1 N. 
F.ndrin Al&hyde 1 0.16 1 0 1 0.16 1 0.188059701 I N. A NA NA NA 
E&in Ketone 1 0.083 1 0 1 0.083 1 0.09755597 1 NA NA z-I.4 NA 
4-Methylphenol I 0 I 0.013 I 0 1 0.001940299 ( NA NA NA NA 
Anthracene 1 0.2 I 0 1 0.2 1 0.235074627 1 l.OOE+Ol l.OOE+O2 2.35E02 2.35503 

.OOE+OZ 1.65E-01 1.65lG02 kduacene I 1.4 I 0 1 1.4 1 1.645522388 / l.OOE+Ol 1 1 
/ em 1 1.3 / 0 1 1.3 / 1.527985075 1 l.OOE+Ol 1 MOE+02 ) 1.53E-01 

FI!lolmlthene 3.14 / 0 3.14 ( 3.690671642 I IJOEtOl I l.OOE+O2 / : 
Indeno(l,2,3-cd)pwne I 0.75 I 0 1 0.75 1 0.881529851 1 
-. . _  ̂ I  ̂  ̂  ̂ -̂ -̂ ^̂ ^̂ , 

5.69%01 3.69EO2 
l.OOE+Ol l.OOEhl2 8.82&02 8.82lGO3 

HI-e , L.Z , ” , 1.‘ , ‘.321>11LwYrJ / l.OOEtOl 1.00E+02 2.59E-01 2.59E02 
Pyene 1 3.03 1 0 ) 3.03 1 3.561380597 1 l.OOE+Ol l.OOE+O2 3.56EOl 3.5s02 
ZButwOne 1 0.0086 1 0 1 0.0086 1 0.010108209 1 NA NA NA NA 

1.53502 
mthene 1 0.77 I 0 1 0.77 1 0.905037313 / l.OOE+Ol 1 l.OOEtO2 1 9.05!&02 9.05E03 

Bulylb-?nwlphth&te ( 0.035 I 0 ( 0.035 j 0.01113806 1 NA I NA I NA ??A 
WI 1 ,.omto2 1 3.53E-02 3.53503 Cezbawle 0.3 0 0.3 0.35261194 LOOI 

ChlW2lle 1.8 0 1.8 2.115671642 1.001 
Diefhylphlhalate 0.62 0 0.62 0.728731343 N. 
mt.-th.n. 2% n 2% 1*7*7212‘+2 1 nnr 

Xl1 l.OOE+OZ 2.12EOl Z.l2B-02 
A NA NA IT.3 

L.y”I”..“.-..- _._ I -,_ “,“,“,-----, . ..“301 1.00Eco2 3.88501 3.88E02 
Indeno(l,2,3-cd)pynne ) 0.75 0 1 0.75 0.881529851 1 l.OOE+Ol l.OOE+OZ 8.8%02 8.87&-03 
Phenmthrene I 2.2 0 1 2.2 2.585820896 1 l.OOEtOl LOOE+O2 2.59%01 2.59%02 
Fyr?.ne 1 3.1 0 1 3.1 3.643656716 1 l.OOEHl ,.00E+02 3.6&s-01 3.64E02 
2-81 

r 0.016 1 0.008 1 0.016 1 0.02 1 NA 1 NA 1 NA 1 &, 1 
utwone 1 0.028 1 0 1 0.028 1 0.032910448 1 NA I NA I N.4 I NA 

A&Oll~ 1 0.079 1 0.008 1 0.079 1 0.0940485071 NA 1 NA 1 NA 1 NA 

NA _ Not Available NA -Not Available 



E 

TABLE D-12 
HAZARD QUOTIENT CALCULATIONS FOR RED FOX 

Site 4, Landfill D Site 4, Landfdl D 
St Jnliens Creek Annex Facility St. Miens Creek Annex Facility 
Chesapeake, Virgjnia Chesapeake, Virginia 

Red Fox 
(comelvative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg/day 
0.3800000 May 
0.0165074 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(Beyer, 1994) 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

3.9400000 kg 
0.4500000 kg/day 
0.3800000 L/day 
0.0165074 kg/day 

(USEPA, 1993) 
(USDOE, 1996) 
(USDOE, 1996) 

(&ye& 1994) 

Mean Concentitions 
Sd Water SmaU Mammal 

concentration conmtition concentration Dose NOAEL LOAEL NOAEL LOAEL 

_“___I, NA NA 
MA I NA 

, 1.‘ , , L.‘ , “.‘““W” 
( 3.03 1 x 1 3.03 1 0.358760/o,, I..‘UP~TUU 
I nnnar; I n I “ml!?6 lonnlnln?6~l 

Maximum coneenlranons 
SOil Water SmallMammal 

concentration concentration concenMion NOAEL LOAEL NOAEL LOAEL 

“.L ” “.‘ 
..--,~,-thracene 1.4 0 1.4 0.165764051 
~X?A3(Cl)pyrene 1.3 0 1.3 0.153923761 
.n?nM+l..nr;“th.*r. n77 n “77 n”9117n771 B,.- ,a,.._ _....I .w.v , v., a , 

Butylbemzylphthalate 1 0.035 1 
Carbazole I 0.3 I 

_.__ - __ _.__ - __ _.__ - __ _.__ - __ 
, I.. , “.“_ __.“___, 1.3OE+OO 2.6OE+OO 7.01E-02 3.51&02 

0 1 0.035 1 0.004144lOlI 1.59E+OZ 1,59E+o3 2.61E-05 2.61306 
0 1 0.3 ~0.03%520868~ 1.3OE+OO 2.6OE+OO 2.73E.02 1.373-02 

1.3OE+OO 2.6OE+OO 1.64E-01 8.20B02 CblplE 1.8 0 1.8 0.213125208 I 
Diethylphtbalate 0.62 0 0.62 0.073409794 1 1.31E+O3 1.31E+O4 5.60&05 5.6013-06 
Flnorantiene 3.3 0 3.3 0.390729: 281 1.3OE+OO 2.6OE+OO 3.OlE-01 1.50B01 
Indeno(l,2,3-cd)pyrene 0.75 0 0.75 0.c 18880217 1 1.3OEtOO 2.6OE+OO 6.83E-02 3.42&02 
Phenanthrene 2.2 0 2.2 0.2604863651 1.3OEtOO 2.6OEtOO 2.00EOl l.OOEOl 
Pysene I ~3.1 I o 1 3.1 1 0.36704897 1 1.3OE+OO 2.6OE+OO 2.82P01 1.41E-01 
2-Butanone 1 0.028 / 0 1 0.028 IO.0033152811 NA NA NA NA 
Acetone 1 0.079 1 0.008 1 0.079 1 0.010125402~ 5.3OE+OO 2.64E+Ol 1.91E03 3.84E-04 

NA - Not Available NA - Not Available 



Site 4, Landfill D Sits 4, landfill D 

St. Juliem Creek AmexFacility St. Juliens Creek AmexFacility 

Chesapeake, Viiia Chesapeake. viia 

0.0148000 kg 

0.0066600 kg&y 

0.0028120 may 

0.0000700 k&Jay 

(USEPA, 1993) 

(USEPA, 1993) 

WEPA 1993) 

(8cya* 1994) 

Deer Mouse 
(cmtlvalive ntpuL5) 

Body Wei&t 

Food Ingestion Rate 

Water bgestion Rate 

Soil Jqption Rate 

0.0148000 $ 

0.0066600 k&&y 

0.0028120 U&y 
0.0000700 k&lay 

TABLED-13 

HAZARD QUOTIENT CALCULATIONS FORDWMOUSE 

I Doss NOAEL LOAEL 1 NOAFJ.. 1 LOAEL 1 

SO 

zinc 357.82 1.16 143.128 21, 
AdOr-1260 0.74 0 0.296 0 

Endrin Aldebyde 0.02 0 0.008 0 
5tdl-hlKctonC 0.012 0 0.0048 0. 

,012 1 0.00909459 1 NA / NA 

pc 1.3 1 o 1 0.52 I 0.78 I 
1 0.77 1 0 1 0.308 1 0.462 1 

atc 0.035 0 0.014 0.021 
0.3 0 0.12 0.18 

1.8 0 0.72 1.08 
de 0.62 0 0.248 0.372 

FlUOranthene 3.14 0 1.256 1.884 
em 1,2,3-c enc 0.75 0 0.3 0.45 

*, n 

(USEPA 1993) 

(USEPA, 1993) 

(USEf’A 1993) 

(Beyer, 1994) 

Mixbmm cancenirauo”r 
Soil Water vcgcmlon Jnvettcbrate 

concentration Concmwtion C~lccntration Cmmtmtion Dose NOAEL LOAEL NOAEL. LOAEL 

Bcoc 

Tofal Phosphorous 

Ahlmbum 

1 11.8 1 0.21 1 4.72 1 7.08 I 5.40571081 I NA I 
1 7010 1 50 1 2804 1 4206 1 3197.15541 I 1.93E 

0 

596 

29500 

264 

352 

1.3 

0.044 

0.179 

93.1 

0.82 

1.91 

0.0012 

0 

238.4 

11800 

105.6 

140.8 

0.52 

0 

357.6 

17700 

158.4 

211.2 

0.78 

0.00836 1.1 

271.052929 1.17E+o1 1 1.54B+ol I 

13432.216 S.OOE+O, 1 5,OOE+O2 12.69 

120.204449 8.001 

160.427765 8.801 

0.59137665 I.321 

V8lladiUm 
zinc 
*-oclor-1260 

dri,, Atdchyde 

354 

607 
6.3 

0.16 

0 

1.16 
0 

0 

141.6 

242.8 
2.J2 

0.064 

212.4 

364.2 
3.78 

0.096 

276.241346 1 1.601 

2.Bumme / 0.028 0 0.0112 1 0.0168 1 0.01273243 1 N 
A&one 1 0.079 1 0.008 1 0.0316 1 0.0474 1 0.03744365 1 1.001 

NA . Not Available NA -Not Available 



TABLE D-14 
HAZARD QUOTIENT CALCULATIONS FOR RACCOON 

Totalpho~horous 5.49 13.7 0.21 2.745 6.85 2.31787466 NA I NA NA NA 
Aluminum 5545.56 13150 50 277278 6575 2243.51673 1.93E+oo l.P3B+ol ,.16E+o3 1.16E+o* 
Anthony 2.17 0 0 1.085 0 0.26016349 1.2X-01 ,.25B+oo 2.08E+oo 2.08FsOl 

Am& 0 19.7 0.027 0 9.85 2.36405995 1.26EOl 1.*6E+o4 ,.88E+ol 1.88E+oo 

5.1oB+oo ,.98E+o1 237E+oo 6.61%01 BXiUm 
BayIlium 

1 o 1 109.13 1 0 1 0 1 54.565 113.0837057 
1 0.41 1 1.5 1 o 1 0.205 ( 0.75 IO.228991831 6.6OE-01 1 6.6OE+' 

I . .  357.82 [ 506.33 ( 1.16 178.91 1 253.165 1 . __. _ _ , . 

4*4'.DDE 1 o 1 0.01 1 0 1 0 1 0.005 ~0.0011989ll 8. 
I n n I n 

, NA 1 NA , NA 1 

0.62 

3.14 
0.75 

2.2 

0.29 

1.29 
0 

0.28 

0.31 

1.57 
0.375 

1.1 

0.145 

0.645 
0 

0.14 

0.10910082 

0.53111717, 1.3OE+"' 
0.089918261 1.3OB+O' 

0.2973297 
n ‘11 “‘SO 

NA -NotAvailablc 

o 1 0.01 1 0 0 1 0.005 IO.00119891 J NA NA / NA I NA I 

Site4,LwdfiilD 
St Julius CkekAtmxFacility 
CbeEaQake, viia 

3.6700000 kp (mEe.4.1993) 

0.8000000 k@y (USEPA1993,usingplarm~manrmalcplation~ 

0.3000000 I&y (uSBPA.1993) 

0.0400000 k&y (tih@.@ 
o.wooooo kg&y (ertimatsa) 

TdAPbonphomur I 11.8 I ID , ".*l , -., , __ , ~.7888x354, NA , NA , ITA , NA 
Ahmtmm 1 7010 1 22100 1 IO ( 3505 1 uoso I34P4.11444~ ,.93E+Oo I l.P3E+ol 11.81E+0311.81E+02 

- 1 9.1 1 o 1 o 1 4.55 1 0 Il.09100817~ 1.2.5EOl 1 l.zSE+OO ~8.73E+OO~8.73E-01 
,.26&01 1 1.26BOO I3.ISE+O1~3.1SE+OO~ 

/Lead 264 ( 441 I 0.82 I 132 I 220.5 Its 
1 877 1 1.91 1 176 1 438.5 1 14'7.50218 1 8.80=+01 

Vanadium 354 88.5 0 177 44.25 32 
zim 607 624 1.16 303.5 312 147.680654 

4.4'~DDE 0 0.018 0 0 0.009 0.00215804 
.4'-DDT 0 0.0082 0 0 o.clo41 0. 

mclor-1260 6.3 0.09 0 3.15 0.045 0. 
1 0 , 0.023 1 0 1 0 1 0.0115 ,0.002757491 2.00B02 
I n*< I n I n I ndm I n Inn,oIa?<cl Md 
, “_I” , ” I ” I 1.1” ( “.“______” I _“. NA NA NA 

FAukinKdrme 1 0.083 I 0 1 o I 0.0415 1 0 IO.009950951 NA NA WA NA 
2.Me(hylnaphthalcne 1 0 1 0.14 1 0 1 0 1 0.07 lO.01678474~ 1.3oEtoo 2.6OE+o0 1.29502 6.46&03 

4-?acllrjlp~ OE+Ol 5.OOB+O2 2.1X%05 2.13%06 

AC~4ltWslrS , " , "."I I " I Y I "."..., , "_""" _l,..., I ..,oE+oo 2.6OE+OO 6.46,X.03 3.23B03 
2.6OE+OO 3.69502 l.&IEOZ Anthrasme 1 0.2 1 0.2 1 0 1 0.1 1 0.1 I 0.0479564 I 1.3OE+Oo 

Bc,,m(a)aMimcme 1 1.4 1 1.3 I 0 I 0.7 I 0.65 IO.32370572 
Bauo(ak-,wm 1 1.3 1 1.2 1 0 1 0.65 1 0.6 IO.29972752 
- . ..".\" -.L.-. ^"" . . I n*oc I n<c In*er.nr.n 

3.3 
0.75 
2.2 

3.1 

0.028 

2.8 
0 

0.4 

2.8 

0 

1.65 
0.375 

1.1 

1.55 

Cl.014 

1.4 
0 

0.2 

1.4 

0 

0.73133515 
0.08991826 1.3OB+OO 
0.31171662 1.3OB+OO 

0.70735695 1.3oE+oo 

0.00335695 NA 
P 
2 
ACEtOW / 0.079 1 0.14 1 0.008 1 0.0395 1 0.07 IO.026910081 l.OOE+O, 1 5.OOE+Oi I 2.695 

CarbonDisdfidc 1 0 1 0.019 1 0 1 0 1 0.0095 IO.002277931 NA I NA I NA 

NA -NotAvailablc 



TABLE D-15 
HAZARD QUOTIENT CALCULATIONS FOR MUSKRAT 

Site 4, Landi?Jl D Site 4, LandJjll D 
St. Juliens Creek AnnexFacility St. Juiiens Creek Annex Facility 
Chesapeake, virgjnia Chesapeake, Virginia 

MUSkM 
(conservative Inputs) 
Body Weight 
Food Ingestion Rate 
water Jngestion Pate 
soil lngesiion Rate 

0.8370000 kg 
0.2850000 kg/day 
0.8202600 L/day 
0.0285000 k&lay 

USEPA, 1993) 
USEPA, 1993) 
USEPA, 1993) 

(estimated) 

Muskrat 
(comervative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
soil Ingestion Rate 

0.8370000 !q 
0.2850000 kg/day 
0.8202600 L&y 
0.0285000 k#dny 

USEP& 1993) 
USEPA, 1993) 
USEPA, 1993) 

(estimated) 

Mean Concentrations Maximum Concentrations 

I 1 sediment ( water ( vegetation I I I I I I I ( sediment I water I v&ation I I I I I 1 
COllCWWiOll COIlCelltration concenhation Dose NOABL LOABL NOABL LOAEL 

bww hm bww 6ww~Y) (mgnhg/day) ECOC 
Total Phosphorous 13.7 0.21 13.7 5.337 NA 

13150 50 13150 4974,358 
19.7 0.027 19.7 7.405 1. 

109 I? n 

Lead 340.67 0.82 340.67 128.402 8.ooE+oo S.OOE+Ol 1.6lE+ol 1.61E+OO 
Manganese 438.73 1.91 438.73 166.199 8.8oE+ol 2.84E+O2 1.89E+OO 5.8.5E-01 
MercUry 2.99 0.0012 2.99 1.121 1.32E+Ol 1.323+02 8.49E-02 8.498-03 
Nickel 32.13 0.064 32.13 12.097 4.OOE+Ol 8.ooE+ol 3.02E-01 1.5lE-01 

Acenaphthylene 0.45 1 0 0.45 1 0.169 i 1.: 

Benw(a)antbnwens 1 0.62 1 0 0.62 1 0.232 1 1.: 
Benzo(a)pyrene I 0.59 1 0 1 0.59 1 0.221 1 LOOEtOO ~ 

lwnudhme 1 0.53 I 0 I 0.53 I 0.199 1 1.: 

” u.40-3 1.. 
Phenan&ene 0.28 0 0.28 0.105 l.&rrw I_O”r,T”” e.“,pT”‘ Y.“JpI-“‘ 
Pyrem 1.32 0 1.32 0.494 1.3OE+OO 2.6OE+OO 3.8OE-01 1.9OE01 
Acetone 0.051 0.008 0.051 0.027 LOOEtOl S.OOE+Ol 2.69E-03 5.39E-04 
Carbon Disulfide 0.01 0 0.01 0.004 NA NA NA N.¶ 

concentration concenbation concentration DO% NOABL LOABL NOAEL LOAEL 

bwk4 b%m wk3l m ECOC ( 
TotalPhosphorow 28 0.21 28 1 10.6932552 1 
Ahlminum 22100 50 22100 
Arsenic 33.1 0.027 

n 

Acenaphthylene 
.4nihlacene 
Benw(a)anthracene 
Benzo(a)~yrene 
Benzo(k)flnoranthene 

0.07 
0.2 
1.3 
1.2 
1.1 

0.07 
0.2 
1.3 
1.2 
1.1 

0.026211 
0.074910394 I 1.: 
0,s 
0.449462366 1 I.1 
0.4120071681 1.: 

2” a!&,h)anthracene 0.15 1.2 0 0 0.15 1.2 0.449462366 0.05618270~ 1 1 1.: 1 
Diethylphthalate 0.3 0 0.3 0.112365 
FlllolaIdhene 2.8 0 2.8 1.04874 
Phenanthrene 0.4 0 0.4 0.149820 

. I , -  , ..3OE+OO 2.6OE+OO 4.37.E02 2.16B02 
,591 1 4,58E+O4 2.453-05 2.45E06 
552 1 1.3OE+OO 2.6OE+OO 8.07EOl 4.03E-01 
17x9 I 1 3”P+“o , hOPc0” I ,wJl, 5 76rLOI) .__ _.__ - __ _.___ ._ _____ __ _,._ - _- 

Pyme I 2.8 I 0 1 2.8 1 1.04874552 1 1.3OE+OO 2.6OE+OO 1 8,07E-01 1 4.03E-01 
ACetone 1 0.14 1 0.008 1 0.14 1 0.0602772761 l.OOE+Ol S.OOE+Ol 1 6.03E03 1 1.2lE03 
Carbon Disidtide 1 0.019 I 0 1 0.019 IO.0071164871 NA NA 1 NA 1 NA 

NA -Not Available NA -Not Available 
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